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DISSECTION  OF  THE  HUMAN  BODY. 


HOLDEN. 


HoLDEN's  Anatomy. 


Press  Notices  of  Previous  Editions. 


From  THE  AMERICAN  JOURNAL  OF  MEDICAL  SCIENCES. 

••Within  a  few  years  many  manuals  of  dissecting  have  been  published,  which 
are  gems  compared  with  the  companions  of  a  former  generation  of  students.  The 
work  before  us  is  a  brilliant  example  of  the  new  order  of  text-books.  How 
imperfect  and  plain  the  old  volumes  appear !  What  daubs  of  printer's  ink  the 
woodcuts  are  when  placed  by  ihe  side  of  such  illustrations  as  are  now  com- 
monly seen  !  Perhaps  no  one  has  had  more  to  do  with  the  introduction  of 
demonstrative  illustrations  in  anatomical  bociks  than  Mr.  Holden.     ♦     •    «    » 

•'  We  would  call  special  attention  to  Ihe  character  of  the  illustrations,  with 
which  the  volume  is  bountifully  furnished.  In  many  books  of  this  kind  the  cuts 
are  too  elaborate,  and  thus  obscure  facts  and  l>efog  the  mind  of  the  beginner. 
Here  there  are  introduced  many  plans  and  diagrams,  which  simplify  the  subject, 
and  enable  the  student  to  fix  the  important  points  indelibly  in  his  memory. 
Diagrammatic  drawings,  such  as  a  lecturer  makes  on  a  blackl>oard  liefure  the 
very  eyes  of  his  class,  are  far  better  for  instruction  than  the  most  artistic  paintings 
of  the  experienced  anatomical  anist.  This  principle  has  been  recognized  by  the 
editors,  who  have  given  many  plans  of  arterial  branches  and  anastomoses,  and  of 
nerve  distributions." 

From  THE  BOSTON  MEDICAL  AND  SURGICAL  JOURNAL. 

•'  Mr.  Holden  is  the  happy  possessor  of  Ihe  faculty  of  writing  interesting 
works  on  anatomy.  A  part  of  the  charm  consists  in  the  frequent  references  to 
practical  points,  and  in  the  explanation  of  the  advantages  and  objects  of  details 
of  structure." 

From  THE  BRITISH  MEDICAL  JOURNAL. 

"The  new  editiun  of  this  favorite  students'  manual  is  in  every  respect  worthy 
of  its  prcdecessfirs. 

"  111  all  capacities,  whether  as  demonstrator,  lecturer,  or  examiner,  Mr. 
Holden  has  endeavored  to  make  anatomical  teaching  easy,  and  to  provide  for  the 
requirements  of  the  student.  •  •  •  •  ♦  Both  author  and  editor  are  also 
accompli^htd  5ur(;eons.  It  Is  not  surprising,  therefore,  that  the  fifth  edition  of  the 
'Manual  of  Dissection'  is  a  work  thoroughly  suited  to  the  requirements  of  the 
student,  as  understood  by  examiners  of  the  present  day.  The  work  contains  some 
excellent  new  wood  cuts." 

From  THE  CINCINNATI  MEDICAL  NEWS. 

•'  This  work  is  not  designed  merely  for  Ihe  study  of  anatomy,  btit  it  is  for 
the  use  of  those  who  are  employed  in  the  dissecting  room  in  dissecting,  and  wish 
to  stuily  the  parts  as  they  are  disclosed  by  the  dissecting  knife  in  regular  dissecting. 

•■  We  have  met  with  many  dissecting  manuals  and  dissectors,  but  the  book 
liefore  us  is  much  superior  to  any  work  brought  to  our  attention.  The  most 
approved  methods  are  given  for  dissecting;  the  several  regions  of  Ihe  body  being 
treateil  in  the  order  considered  most  suitable  for  their  examination;  and  the 
muscles,  vessels,  nerves,  etc. ,  are  described  as  they  are  successively  exposed  to 
view  in  the  process  of  dissection." 
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PREFACE  TO  THE  SIXTH  EDITION. 


The  chief  feature  of  Holden's  Anatomy  that  must  have  become 
apparent  to  all  who  have  hitherto  used  it,  is  not  only  that  the  text 
has  been  made  so  concise,  but  that  the  subject  is  presented  in  as 
clear  and  practical  a  light  as  is  compatible  with  the  faithful  handling 
of  its  natural  difficulties.  It  gives  to  the  beginner  a  proper  method 
of  procedure,  together  with  such  details  as  are  essential  to  the 
thorough  understanding  of  the  matter  in  hand.  In  making  this 
revision  the  Editor  has  worked  in  accord  with  the  editors  of  the 
previous  editions,  and  has  made  such  additions  and  alterations  as 
seemed  necessary  to  bring  the  book  in  line  with  present  knowledge 
and  methods,  and  has  added  the  Metric  Measurements  side  by  side 
with  the  English.  The  entire  work  has  been  gone  over  line  for  line  ; 
specially  emphasized  points  have  been  added  in  foot-notes  to  which 
the  editor  has  signed  his  initials  (A.  H.).  There  are,  however,  many 
additions  and  alterations  in  the  text  that  were  impossible  to  thus 
specify. 

It  has  seemed  well,  in  order  to  reduce  the  size  of  the  book  and 
still  retain  its  salient  features,  to  put  the  more  minute  and  intricate 
points  in  a  smaller  type.  This  will  be  found  an  aid  to  the  student 
and  has  allowed  of  the  addition  of  a  large  number  of  new  illustra- 
tions. 

The  total  number  of  illustrations  has  been  increased  from  208  to 
311.  This,  however,  does  not  show  the  exact  number  of  new  pic- 
tures as  many  of  those  that  appeared  in  the  old  editions  have  been 
struck  out  and  replaced  by  more  modem  ones,  taken  chiefly  from 
the  works  of  Sappey,  Wilson,  and  Landois.  A.  H. 

/joS  JHne  Strett,  Philadelphia. 
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PREFACE  TO  THE  FIFTH  EDITION. 


In  this  Edition  the  Editor  has  most  carefiilly  revised  the  entire 
work.  The  order  of  dissection  has  been  here  and  there  altered, 
and  further  illustrations  and  additional  matter  introduced,  especi- 
ally concerning  the  Anatomy  of  the  Nervous  System  and  the  Organs 
of  Special  Sense. 

The  object  throughout  has  been  to  be  as  concise  as  possible, 
and  to  put  the  subject  in  as  clear  and  practical  a  light  as  is  com- 
patible with  the  faithful  handling  of  its  natural  difficulties. 

It  is  hoped  that  the  work,  in  its  present  form,  is  adapted,  not 
only  for  students,  but  for  members  of  the  profession  who  wish  to 
refresh  their  anatomical  knowledge. 

The  best  thanks  of  the  Editor  are  due  to  the  Demonstrators  and 
Assistant  Demonstrators  of  Anatomy  at  St.  Bartholomew's  Hospital 
for  valuable  suggestions. 

a  Harley  Slrtet,  Cavendish  Sfuare. 
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PREFACE  TO  THE  FIRST  EDITION. 


If  any  apology  be  needed  for  the  appearance  of  the  present 
Manual,  it  may  be  stated,  without  any  wish  to  disparage  the  labours 
of  others,  that  the  works  of  this  kind  hitherto  published  seem  to 
the  Author  open  to  one  or  the  other  of  two  objections  j — either  as 
being  too  systematic,  and  therefore  not  adapted  for  the  dissecting- 
room,  or  as  obscuring  the  more  important  features  of  Anatomy  by 
a  multiplicity  of  minute  and  variable  details. 

In  endeavouring  to  supply  a  presumed  deficiency,  the  Author 
has  made  it  his  special  aim  to  direct  the  attention  of  the  student 
to  the  prominent  facts  of  Anatomy,  and  to  teach  him  the  ground- 
work of  the  science ;  to  trace  the  connection,  and  to  point  out  the 
relative  situation  of  parts,  without  perplexing  him  with  minute 
descriptions. 

A  concise  and  accurate  account  is  given  of  all  the  parts  of  the 
human  body — the  bones  excepted,  of  which  a  competent  knowledge 
is  presupposed — and  directions  are  laid  down  for  the  best  method 
of  dissecting  it. 

The  several  regions  of  the  body  are  treated  of  in  the  order  con- 
sidered most  suitable  for  their  examination ;  and  the  muscles, 
vessels,  nerves,  etc.,  are  described  as  they  are  successively  exposed 
to  view  in  the  process  of  dissection. 

The  Author  has  written  the  work  entirely  from  actual  observa- 
tions :  at  the  same  time  no  available  sources  of  information  have 
been  neglected,  the  highest  authorities,  both  English  and  Foreign, 
having  been  carefully  consulted.  His  acknowledgments  are 
especially  due  to  F.  C.  Skey,  Esq.,  F.R.S.,  Lecturer  on  Anatomy 
at  St.  Bartholomew's  Hospital,  for  many  valuable  suggestions. 
He  is  also  much  indebted  to  his  young  friend,  Mr.  W.  Clubbe,  for 
able  assistance  in  dissections. 

Septtmber,  1851. 
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A   MANUAL 


DISSECTION  OF  THE  HUMAN  BODY. 


DISSECTION  OF  THE  SCAI-P. 

• 

An  incision  should  be  made  from  the  root  of  the  nose  {nasion) 
.        .  along  the  mesial  line  of  the  vertex  to  the  ex- 

issec  on.  ternal  protuberance  of  the  occipital  bone  (/»- 

ion);  another  horizontally  round  each  half  of  the  head,  to  join  at 
right  angles  the  two  ends  of  the  first  incision.  These  incisions 
must  not  divide  more  than  the  skin,  so  that  the  subcutaneous 
vessels  and  nerves  be  not  injured.  It  is  well  to  dissect  on  one  side 
of  the  head  the  muscles  only,  reserving  the  other  side  for  the  dis- 
section of  the  vessels  and  nerves. 

The  several  strata  of  tissues  covering  the 
thl'scST''^""*^  skull-cap  are— 1,  ihtskin;  2,  a  thin  layer  of 
connective  tissue  and  fat  which  contains  the 
cutaneous  vessels  and  nerves  and  the  bulbs  of  the  hair ;  and 
by  which  the  skin  is  very  closely  connected  to,  3,  the  broad  thin 
aponeurosis  of  the  occipito-frontalis  muscle  (ap>oneurosis  of  the 
scalp) ;  4,  an  abundance  of  loose  connective  tissue,  which  permits 
the  free  motion  of  the  scalp  upon,  5,  \\\t  pericranium,  or  periosteum 
of  the  skull  cap. 

Immediately  beneath  the  skin,  then,  we  expose  the  thin  stratum 
of  connective  and  adipose  tissue  which  firmly  connects  it  with  the 
aponeurosis  of  the  scalp.  This  layer  is  continuous  behind  with  the 
superficial  fascia  covering  the  muscles  at  the  back  of  the  neck,  and 
laterally  it  passes  over  the  temporal  fascia.  It  forms  a  bed  for  the 
bulbs  of  the  hair  and  for  the  ramifications  of  the  cutaneous  arteries. 
The  toughness  of  this  tissue,  in  which  the  arteries  ramify,  does  not 
permit  them  to  retract  when  divided ;  hence  the  haemorrhage  which 
follows  incised  wounds  of  the  scalp ;  hence  also  the  difficulty  of 
drawing  them  out  with  the  forceps. 
3  25 


of  the  head  for  about  two  inches,  and  then  terminate  in  the' 
epicranial  aponeurosis.  Ti)e  frontal  portion,  commencing  in  an 
arched  form  from  the  epicranial  aponeurosis  below  the  corona) 
suture,  descends  over  the  forehead,  and  terminates  partly  in  the 
skin  of  the  brow,  partly  in  the  orbicularis  oculi  and  corrugator  and 
supercilii,  while  some  of  the  inner  fibres  are  continuous  in  front  of 
the  nose  with  the  pyramidal  is  nasi  muscle.  The  aponeurosis  of 
the  scalp  covers  the  vertex  of  the  skull,  the  two  being  continuous 
across  the  middle  line.  It  is  continued  over  the  temples  and  side 
of  the  head,  gradually  changing  from  tendinous  into  connective 
tissue.     Tbis  muscle  enables  us  to  move  the  scalp  backwards  and  J 
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Muscles  of  the  Ear. 


Attollens  Aurem. 


forwards.  But  its  chief  action  is  as  a  muscle  of  expression.  It 
elevates  the  brows,  and  occasions  the  transverse  wrinkles  in  the 
expression  of  surprise. 

The  occipitnl  portion  is  supplied  by  ihe  posterior  auricular  branch  of  the  facial ; 
the  frontal  portion  by  the  temiwral  branch  of  the  same  nerve. 

There  arx?  several  small  muscles  to  move  the 
cartilage  of  the  ear.  In  man  they  are  thin 
and  pale,  and  require  care  to  dissect  them  out  satisfactorily.  In 
animals,  who  possess  a  more  delicate  sense  of  hearing,  they  are 
much  more  developed,  for  the  purpose  of  quickly  directing  the 
cartilage  of  the  ear  towards  the  direction  of  the  sound. 

To  indicate  the  position  of  this  muscle  the 
student  should  draw  down  the  upper  part  of 
the  pinna  of  the  car,  when  it  will  be  found  immediately  under 
the  ridge  of  skin  so  produced.  It  is  a  thin,  fan-shaped  muscle 
and  arises  from  the  epicranial  aponeurosis,  and  'K>insert(d  into  the 
cranial  aspect  of  the  upper  part  of  the  concha. 

This  muscle  is  the  smallest  of  these  muscles, 
and  its  situation  is  indicated  by  the  promi- 
nence of  skin  produced  by  drawing  backwards  the  front  part  of  the 
helix,  or  outer  rim  of  the  cartilage  of  the  ear.  It  arises  from  the 
aponeurosis  of  the  occipito- frontalis,  and  is  inserted  into  the  front 
of  the  helix. 

This  muscle  is  exjioscd  by  reflecting  the  skin 
from  the  ridge  produced  by  drawing  the  pinna 
forwards.  Consisting  of  two  or  three  fasciculi,  it  arises  from  the 
base  of  the  mastoid  process  and  is  inserted  into  the  lower  part  of 
the  concha,  or  expanded  portion  of  the  cartilaginous  auditory  canal. 

Tlie  retrahens  and  the  altnlleas  aurem  are  supplied  by  the  posterior  auricular 
branch  of  ihe  f.icial  nerre;  the  nttralicns,  by  an  offset  from  the  temjiorAl  branch 
of  the  same  nerve. 


Attrahens  Aurem. 


Retrabens  Aurem. 


Arteries  of  Scalp. 


The  arteries  of  the  scalp  are  derived,  in  front. 


from  the  su[>ra- orbital  and  frontal  arteries, 
brancliesof  the  ophthalmic  artery,  which  is  a  branch  of  the  internal 
carotid  ;  on  the  sides,  from  the  temporal ;  behind,  from  the  oceipi- 
tat  and  posterior  auricular,  all  branches  of  the  external  carotid. 

Tlie  frnntnt  emerges  fnmi  llie  orliil  at  its  inner  angle;  it  runs  upwards  for  .1 
tliort  distance  on  the  forehead  and  inosculates  with  the  following  artery. 

The  supra  orbilitl  passes  through  the  supriiorbital  notch  and  then  divides  into 
a  suiierTiciil  and  a  deep  branch.  It  distributes  branches,  some  oF  which  ascend 
toward  the  top  of  the  head  and  cumniunicAte  with  the  temporal  and  frontal 
artcrica. 

The  Iniifioral,  about  two  inches  above  the  lygnmi,  divides  into  two  branches — 
an  anterior  and  a  |>ostcrior.      The  anterior  runs  forwards  in  a  toiluous  course  and 
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anastomoses  with  the  supra-orbital  and  frontal  arteries;  the  potterior  (nsnally  (he 
larger)  arches  backwards  over  the  temporal  faada,  and  its  bnnches  comninnicale 
with  the  corresponding  branch  of  the  opposite  side  and  with  the  occipital  and 
posterior  auricular  arteries. 

The  posterior  auricular  is  a  small  vessel  seen  in  the  cleft  hctween  the  ear  and 
the  mastoid  process.  It  ascends,  and  divides  into  two  branches:  one,  the  niasbud 
or  occipital,  which  passes  backwards  and  inosculates  with  the  occipital;  the  other, 
the  auricular,  which  runs  forwards  above  the  ear  and  conunonicales  whh  the  poste- 
rior branch  of  the  temporal  artery. 

The  occipital  may  be  noticed  piercing  the  trapeziu  near  to  the  external 
occipital  protuberance;  ascending  over  the  back  of  the  head,  it  divides  into 
numerous  branches  which  inosculate  with  the  preceding  arteries. 


Fig.  ^•.— Diaukam  of  the  Sensory  Nekvbs  of  ths  Scalf  and  Face. 

1.  CiiTjit  uccipit.ll.    a.  Small  occipital.     3.  AuriciiLir  br.  of  the  piKumocutric.    4.  Great  auri- 

iul.<r.    5.  Atirirulo  temporal.    6.  Temporal  br.  of  superior  maxillaiy  nerre.     ».  Supra- 

"ibilal.    «.  Supr.i-trochkar.    9.  Mabrbr.  of  superior  maxillary  nem.    10.  Infra-lrochlear. 

11.  N.i>.>.|ol>ular.    i.-.  lnrr.>-orl>ital.    13.  Buccal  br. of  iiiferiormaxIIUry  nem.    14.  MenUL 

The  frontal  vein  passes  downwards  with  its  corresponding  artery, 
ami  joins  the  supraorbital  vein,  to  form  the  angular  vein.  The 
other  veins  of  the  scalp  accompany  their  respective  arteries. 
Nerves  of  the  Scalp  * ''''  sensory  nerves  of  the  scalp  are  derived 
^'  from  each  of  the  three  divisions  of  the  fifth 
tranial  nerve — namely,  the  ophthalmic,  the  superior  and  inferior 
iiiaxillary  ;  also  from  the  second  cervical  nerve.  The  nerves  to 
I  lie  mnscles  of  the  scalp  and  ear  come  from  the  fitcial  seventh 
cranial  nerve. 
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In  front  will  be  found  the  supra-trochlear  and  supra-orbital 
nerves;  in  the  temporal  region,  there  are  the  temporal  filament 
from  the  orbital  branch  of  the  superior  maxillary,  the  auriculo- 
temporal, and  the  temporal  branches  of  the  facial  nerve ;  and  be- 
hind will  be  seen  the  posterior  auricular  branch  of  the  facial,  the 
small  and  great  occipital  nerves,  and  occasionally  a  small  filament 
from  the  posterior  division  of  the  sub-occipital  nerve. 

The  supra-trochlear  nerve  is  derived  from  the  frontal  branch  of  the  ophthalmic 
diTision  of  the  fifth.  It  appears  at  the  inner  angle  of  the  orbit,  and  ascending 
beneath  the  orbicularis  palpebrarum  and  occipito-frontalis,  it  finally  supplies  the 
skin  of  the  forehead  and  the  upper  eyelid. 


Fig.  3. — DiACRAH  op  the  Branchbs  or  the  Facial  Nbrvb. 
Branch  to  occipito-frontalis.    2.  Posterior  auricular.    3.  Temporal  bra.    4.  Malar  brs.    5. 
Infia-orbital.    6.  Buccal    7.  Supra-maxillary.    8.  Infra-maxillary. 


The  supra-orbUal  neme  is  a  continuation  of  the  frontal  branch  of  the  fifth.  It 
emerges  from  the  orbit  through  the  notch  in  the  frontal  Imne,  and  subdivides  into 
branches,  which  are  covered  at  first  by  the  fibres  of  the  orbicularis  and  occipito- 
frxmtalis ;  but  they  presently  become  subcutaneous,  and  terminate  in  two  branches 
— an  inner,  which  ascends,  to  supply  the  structures  as  high  as  the  parietal  lx>ne ; 
and  an  outer  and  larger,  which  may  t>e  traced  over  the  vertex  as  far  as  the  occi- 
pital bone. 

The  temporal  branch  of  the  orbital  branch  of  the  superior  maxillary  nerve 
pierces  the  temporal  fascia  about  an  inch  above  the  zygoma  and  is  distributed  to 
die  dcio  of  the  temple,  communicating  with  the  facial  nerve  and  occasionally  with 
tbe  fbllowing. 

Tiie  aurieulo-lemporal  nerve,  a  branch  of  the  inferior  maxillary  nerve,  after 
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sending  a  small  filament  totbe  upper  p.trt  of  ibc  pinna,  diviHes  into  two  branches 
which  accompany  ihc  divisions  of  the  sujwrficial  temporal  artery;  of  these,  the 
p<.>slerior  is  the  smaller.  The  interior  communicates  with  the  lacial  nerve,  and 
with  Ihc  orbital  branch  of  the  superior  maxillary. 

The  temporal  branche!  of  the  facial  tiervc  lie  .superficial  to  ihe  temporal  fa.scia, 
and  supply  the  attrahens  and  altoUens  aurero,  the  orbicularis  palpebrarum,  the  cor- 
rugator  supercilii,  and  the  occipito- frontal  is.  These  branches  communicate  with 
Ihe  temporal  branch  of  the  superior  maxillary,  the  auriculn-temporal  nerve,  and 
with  the  lacrymal  and  supra-orbital  branches  of  the  Of>litbalmic. 

The  paiirriar  aurkulnr  nerve  is  a  branch  of  the  facial,  and  divides  like  its 
accompanying  artery  behind  Ihe  pinna  of  ihe  ear  into  a  (■osletior  or  occipital 
branch  which  supplies  the  posterior  belly  of  the  occipilofrontali>,  and  into  an 
niilerior  or  auricular  branch  which  ends  in  the  auricle,  Ihe  retrahens,  and  atlollens 
aurem.  It  communicates  with  the  great  auricular  and  small  occipital  nerves,  and 
with  the  auricular  branch  (Arnold's)  of  Ihe  pneumog<islric. 

The  auiicular  bianch  of  the  pneutnogaitric  (Arnold's)  emerges  from  the 
auricular  fissure  immediately  behind  the  pinna,  and  supplies  Ihe  skin  of  the  pinoa 
and  the  neif;hliourhood. 

The  threat  occipilnt  nerve  is  ihe  internal  branch  of  the  posterior  division  of  the 
second  cervical  nerve.  After  piercing  the  complexus  it  appears  on  the  occiput 
with  the  occipital  artery,  anil  divides  into  wide-spreading  branches  which  supply 
Ihe  skin.  It  communicales  with  the  posterior  auricular,  Ihe  small  occipital,  and 
Ihe  third  cervical  nerves. 

"Vhe  small  occifitiil  neri't,  a  branch  of  the  anterior  division  of  Ihe  second  cer- 
vical nerve,  runs  along  Ihc  posterior  border  of  Ihe  slerno-mastoid  and  supplies  Ibc 
scalp  behind  ihe  ear.  It  communicales  with  the  great  auricular,  and  with  the  two 
preceding  nerves. 

Occasionally,  though  rarely,  a  cutaneous  branch  of  the  suioccipilal  ntrvt  is  dis- 
tributed to  the  back  of  ihe  head. 

,  Raise  the  aponeurosis  of  the  scalp,  and  observe 

"interest  '''^  quantity  of  loose  connective  tissue  which 

intervenes  between  it  and  the  pericranium. 
'.This  tissue  never  contains  fat.  There  are  some  points  of  sur- 
gical interest  concerning  it :  i.  Its  looseness  accounts  for  the 
extensive  effusions  of  blood  which  one  often  sees  after  injuries  of 
the  head.  2.  It  admits  of  large  flaps  of  the  scalp  being  detached 
from  ihe  skullcap;  but  these  flaps  rarely  slough,  unless  severely 
damaged,  because  they  carry  their  blood-vessels  with  them.  3.  In 
phlegmonous  erysipelas  of  the  scalp,  the  connective  tissue  becomes 
infiltrated  with  pus  and  sloughs ;  hence  the  necessity  of  making 
incisions:  for  the  scalp  will  not  lose  its  vitality  and  liberate  the 
sloughs,  like  the  skin  of  other  parts  under  similar  conditions,  because 
its  vessels  run  above  the  diseased  tissue,  and  therefore  its  supply  of 
biood  is  not  cut  off. 

The  lymphatics  of  the  scalp  run  for  ihc  most  part  back- 

L,yniphatics  of  the       wards  towards  the  occiput  to  join  the  occipital  and  pos- 

Scalp.  tcrior  auricular  glands;  a  few  run  towards  the  root  of 

1,  Ihe    r)gonia.  where   they   enter   the   parotid   lymphatic 

glands.     It  is  in  these  situations,  therefore,  ihal  one  finds  glandular  enlargements 

w  hen  the  scalp  is  iliseaaed. 
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'  Dissection 


If  the  skin  bas  been  removeil  from  ihe  face  in  dissectini;  its  nerves,  (be  student 
.  Bdvifed  to  continue  the  facial  disseciiun,  is  in  well-iDJected  subjects  the  brain 
vill  keep  well  in  tbe  skull. 

To  examine  the  brain  and  its  membranes,  the 
skull-cap  must  be  removed  about  half  an  inch 
above  the  stipra-orbital  ridges  in  front,  and  on  a  level  with  the 
occipital  protuberance  behind.  The  student  should  remember  that 
the  bone  in  the  temporal  region  is  very  thin,  and  that  here  especial 
care  is  needed  that  the  brain  be  not  injured  by  the  saw.  It  is 
better  to  saw  only  through  tlie  outer  table  of  the  skull,  and  to 
break  through  the  inner  with  a  chisel.  In  this  way  the  dura  miter 
and  the  brain  are  less  likely  to  be  injured.  On  removing  the 
skull-cap,  which  is  more  or  less  intimately  attached  to  the  subjacent 
membrane,  w^  expose  a  tough  fibrous  layer,  Ihe  dura  maUr,  which 
forms  the  most  external  of  the  membranes  of  the  brain. 

The  meningeal  arteries  ramify  between  the  skull  and  the  dura 
mater.  We  cannot,  however,  with  ihc  brain  in  situ,  trace  their 
course,  at  present,  throughout;  so  their  consideration  must  be 
deferred  until  the  brain  has  been  removed. 

This  membrane  is  a  dense  while  fibrous  mem- 
brane, rough  on  its  outer  aspect,  where  it  is 
more  or  less  adherent  to  the  inner  surface  of  the  skiill,  forming 
its  internal  j>eriosteum.  On  its  inner  surface  it  is  smooth  and 
■hining,  being  lined  by  a  layer  of  endothelial  cells,  which  anato- 
:iists  now  describe  as  constituting  a  part  of  the  dura  mater.  In 
onsequence,  the  term  " suluiural  space"  is  now  substituted  for 
tlie  old  one — "■the  cavity  of  the  arachnoid."  The  dura  mater 
difTers  in  its  adhesion  to  the  subjacent  bones:  its  adhesion  is 
firmest  at  the  sutures,  the  petrous  portion  of  the  temporal  bone, 
the  basilar  process,  the  body  of  the  sphenoid,  the  cribriform 
plate  of  the  ethmoid  bone,  the  depressions  for  the  Pacchioniaiv 
bodies,  and  at  the  margin  of  the  foramen  magnum.  In  front  it 
sends  downwards  a  prolongation  into  the  foramen  caecum;  also 
numerous  small  tubular  sheaths  through  the  foramina  in  the 
ribriforra  plate.  It  further  sends  a  jKolongation  through  the 
sptic  foramen,  and  another  through  the  sphenoidal  fissure  into  the 


The  dura  mater  is  supplied  with  nerves  by  Ihe  recurrent  branch  of  liie  fourth 
perre,  and  by  the  fifth  cranial  nerve.  Filaments  have  likewise  httn  (raced  inio  it 
ftm  the  sympathetic  and  from  (he  Gasserian  ganglion. 

Its  remarkably  tough  and  fibrous  structure  ad.ipts  it  exceed- 
ingly well  to  the  four  puqioses  which  it  serves:  i.  It  forms  the 
internal  (jeriosteum  of  the  skull,  a.  It  forms,  for  the  support  of 
ihc  lobes  of  the  brain,  three  partitions — namely,  the  falx  cerebri, 
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the  falx  cerebelli,  and   the  tentorium  cerebelli.     3.  It  forms 
sinuses  or  venous  canals  which  return  the  blood  from  the  brain. 
4.   It  forms  sheaths  for  the  nerves  as  they  leave  the  skull. 

Of  the  partitions  formed  by  the  dura  mater  for  the  suppoit  of 
the  lobes  of  the  brain,  two  are  vertical,  and  separate,  respectively, 
the  two  hemispheres  of  the  cerebrum  and  those  of  the  cerebellum  ; 


Fic.  4. 
t.  FKlxcercbri.    3,  a.  lU  convex  border  enclosing  the  superior  lonBltudinnlstntis.     ^.tLiconcav 
border.     4,  4.  Inferior  longitudinAl  kinut.     5.   Base  of  the  l.iTx  cerebri.     6.  Straight  sinus.  I 

?',  Apex  of  the  r^ttx  attached  to  the  crl.;tii  Ka\h.  8.  Right  half  of  the  tentorium  cerebelUJ 
ronl  tite  interior  surface,  q.  Richt  lateral  sinus,  to.  Superior  peiroiai  ^tinus.  ti.  Inferior] 
petrosal  sintu.  la.  Occipital  shuts.  13  Kalx  cerebelli.  14.  C>ptic  or  second  nerve.  14  ' 
4'hlrdnerve.  t6.  Fourth  nerve.  17.  Fifth  nerve.  18.  Sixthncrvc.  19.  Seventh  and  eighu 
nerves,  uo.  Ninth,  tenth,  and  eleventh  nerves.  51.  Twelfth  nerve,  ts.  First  pair  of  cervicaL 
nerves.  31.  Second  pair  of  cervii:al  nerves.  24.  Superior  end  of  linamentuni  denttcidatuia,,' 
95.  Venae  waleni. 


Falx  Cerebri. 


the  third  arches  backwards,  and  supports  the  posterior  lobes  of  th« 
cerebrum. 

This  partition  is  named,  from  its  resemblance 
to  the  blade  of  a  sickle,  /alx  cerebri.  It  is 
received  into  the  longitudinal  fissure,  and  separates  the  two  cere- 
bral hemispheres.  It  begins  in  a  point  attached  to  the  crista 
gain,  and  gradually  becomes  broader  as  it  extends  backwards.     Its 


(;landui,«  I'ACi  hioni. 
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upper  edge  is  convex,  and  attached  to  the  median  groove  on  the 
inner  aspect  of  the  vertex  of  the  skull ;  its  lower  margin  is  concave 
and  free,  and  runs  along  the  upper  aspect  of  the  corpus  callosum. 
From  its  base  or  broadest  part  proceeds  the  sloping  arched  partition 
named  tftiUrium  cerdielli.     This  forms  an  arch  for  the  support  of 

the  posterior  lobes  of  the  cerebrum,  so  that 
Tentonura  CerebelU.  ^^^^  ^^^  ^^^  p^^  ^p^i^  „^g  cerebellum  be- 
neath. The  tentorium  is  attached  to  the  transverse  ridge  of  the 
occipital  bone,  to  the  superior  border  of  the  petrous  portion  of  the 
temporal  bone,  and  to  the  posterior  and  anterior  clinoid  processes 
of  the  sphenoid.  In  front  there  is  a  large  oval  opening  to  allow  of 
the   passage  of  the  crura  cerebri.     The   small    median    partition 

which  separates  the  lobes  of  the  cerebellum  is 
F«lx  CerebelU.  ^^,,^j  ^^^  y^^^  cercbelli.     It  is  placed  verti- 

cally in  the  same  plane  with  the  falx  cerebri,  and  its  point  is  down- 
wards towards  the  foramen  magnum.    As  it  approaches  the  foramen 
it  usually  divides  into  two  small  folds. 
^,     .  ,     _      ...     In  the  neighbourhood  of  the  superior  longitu- 

dinal  smus,  we  meet  with  small  white  elevated 
granulations,  sometimes  arranged  singly,  sometimes  in  clusters, 
which  are  received  into  the  depressions  on  the  inner  aspect 
of  the  skull-cap.  They  are  termed  glandulm  Pacchioni,  and 
are  found  in  four  situations:  i.  On  the  outside  of  the  dura 
lOiater,  close  to  the  superior  longitudinal  sinus,  and  so  large  as  to 
Lcasion  depressions  in  the  bones.  2.  Along  the  margin  of  the 
fissure  of  Sylvius.  3.  On  the  surface  of  the  pia  mater.  4.  In  the 
Interior  of  the  superior  longitudinal  sinus,  covered  by  its  lining 
nembrane.  5.  On  the  posterior  and  antero-inferior  parts  of  the 
posterior  lobe  of  the  cerebrum. 

Thcjr  are  due  to  an  increased  growth  of  the  villi,  which  are  normally  found  in 
he  arachnoid  membrane,  and  muke  their  way,  through  the  dura  mater  or  the  pia 
later,  lo  the  different  situations  in  which  they  are  found.  The  greatest  growth 
tkes  place  from  the  visceral  )ayer,  as  may  be  seen  in  the  dissection  of  ihc  brain. 
Hiese  bodies  are  not  found  at  birth,  but  usually  commence  their  growth  about  the 
bird  year,  and  are  always  found  at  the  seventh  year,  after  which  Ihcy  gradually 
increase  as  life  advances. 


Sinuses  of  the  Dura 
Mater. 


It  is  one  of  the  peculiarities  of  the  cerebral 

circulation,  that  the  blood  is  returned  through 

canals  or  sinuses   formed  by  the  dura  mater. 

I'hese  canals  are  produced  by  a  splitting  of  the  dura  mater  into  two 

lycrs  as  shown  in   Fig.  5,  where  i  represents  a  vertical  section 

rough    the  superior  longitudinal   sintis.     They  are  lined   by  the 

me  smooth  membrane  continuous  with  that  of  the  venous  system. 

inre  their  walls  consist  of  unyielding  structure,  and  are  always  on 


SINUSES  or 
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the  stretch,  it  is  obvious  that  they  are  admirably  adapted  to  resis 
the  pressure  of  the  brain.  There  are  fiftcea 
of  these  sinuses,  and  they  are  classifie 
into  two  groups — a  siipcro-poslerior  and 
an  inferoanterior.  The  supero-posterior 
group  comprises  the  superior  longitudinal, 
the  inferior  longitudinal,  the  straight,  the 
lateral,  and  the  occipital  sinuses;  while 
the  infero-anterior  group  includes  the 
cavernous,  the  circular,  the  superior  and 
inferior  [>etrosal,  and  the  straight  sinuses.! 
Of  these  fifteen  sinuses,  five  are  pairs  and  five  are  single,  as  fol- 
lows ; — 


Flu.     5. —  DlAHKAM      Tn       SHOW 
FuKHATlUN    tip    A  SlHUft. 


Tlic  five  pairs  of  sinuses  are — 
The  lateral. 
The  superior  petrosal. 
The  inferior  petrosal. 
The  cavernous. 
The  occipital. 


The  five  single  sinuses  are — 

The  superior  longitudinal. 
The  inferior  longitudinal. 
The  circular. 
The  transverse. 
The  slmight. 


Superior  Longitudi 
nal  Sinus. 
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The  blood  from  all  these  sinuses  is  eventually  discharged  into! 
internal  jugular  veins. 

This  runs  along  the  upper  attached  border  of  J 
the  falx  cerebri  (Fig.  6).     It  begins  very  small! 
at  the  foramen  ca2cum,  gradually  increases  in 
size  in  its  course  backwards,  and  opposite  the  internal  protuberance 

of  the  occipital  bone  ojjens  into 
a  triangular  dilatation,  the  tor- 
(iilar  Herophili,  or  the  confluence 
of  the  sinuses.  It  then  divides 
into  the  right  and  left  lateral  sin- 
uses, the  right  being  generally 
the  larger.  Besides  numerous 
veins  from  the  cancellous  texture 
of  the  skull-cap,  the  superior 
longitudinal  sinus  receives  large 
veins  from  the  upper  part  of  each 
hemisphere  of  the  cerebrum,  and 
an  emissary  vein  through  the 
parietal  foramen.  It  is  interest- 
ing to  observe  that  these  veins  run  (as  a  rulej  from  behind  forward, 
contrary  to  the  current  of  blood  in  the  sinus,  and  that  they 
pass  through  the  wall  of  the  sinus  very  obliquely,  like  the  ureter 
into  the  bladder.  The  probable  object  of  this  oblique  entrance  is 
to  prevent  regurgitation  of  blood  from  the  sinus  into  the  veins  of  _ 
the  brain. 


Fio.  6. 
-    Superior    longitudinal    sinuft.     *.     Inferior 
litngitutlinal  ^itiUH.     3.  Straif;!)!  sinus,     4,  4. 
VettK  Gnlcni. 
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Cut  open  the  superior  longitudinal  sinus :  observe  that  it  is 
triangular  with  its  base  upwards,  and  that  its  cavity  is  intersected  in 
many  places  by  slender  fibrous  cords,  termed  choriiit  IVi/lisii. 
Their  jjrecise  use  is  not  understood. 

The  brain  should  now  be  removed,  and  preserved  in  alcohol,  91 
p.,  for  future  examination.  Its  anatomy,  with  that  of  its  remaining 
membranes,  will  be  descril)ed  in  a  subsequent  part  of  this  work. 

The  brain  is  to  be  removed   in  the  following 
issec  ion.  manner:     The    dura    maier    should    be   cut 

through  with  a  pair  of  scissors  on  a  level  corresponding  with 
the  sawn  calvarium,  care  being  taken  to  cut  completely  through 
the  falx  cerebri  in  the  front  part  of  the  longitudinal  fissure. 
Now  lift  up  gently,  with  the  fingers  of  tlie  left  hand,  the  fron- 
tal lobes  from  the  anterior  fossae,  taking  care  to  raise  with  the 
brain  the  soft  olfactory  lobes  from  the  cribriform  plate  of  the 
ethmoid.  Two  white  flat  nerves — the  optic — come  into  view  prior 
to  their  leaving  the  skull  through  the  optic  foramina  ;  these  must  be 
divided  with  a  sharp  knife  together  with  the  ophthalmic  arteries 
which  lie  beneath  the  corresponding  nerves.  In  the  middle  line, 
fixed  firmly  in  the  sella  turcica,  lies  the  pituitary  body,  attached  to 
the  brain  by  .i  process — the  infundibulum.  It  is  not  easy  to  remove 
this  body  from  the  fossa  in  which  it  rests,  owing  to  its  being 
retained  in  its  [wsition  by  dura  mater.     When  this  is  removed,  two 

und  white  nerves — the  third — are  observed,  one  on  each  side, 
iying  on  the  inner  free  border  of  the  tentorium  cerebelli,  immedi- 
ately behind  the  anterior  clinoid  process  of  the  sphenoid.     Divide 
hese  and  then  proceed  to  cut  through  the  tentorium  cerebelli  close 
its  attachment   to  the  posterior  clinoid  process  and  the  upper 

rder  of  the  petrous  portion  of  the  temporal  bone,  as  far  back  as 
the  lateral  sinus.  If  this  be  done  with  care,  the  nerves  lying 
beneath  the  tentorium  will  not  have  been  injured.  Immediately 
external  to  the  third  nerves  are  the  slender  fourth  nerves  ;  and  still 
further  outside  are  the  soft,  flattened  fifth  nerves.  Cut  these  through, 
still  gently  raising  the  brain  from  the  skull  base,  when  the  seventh 
pair  come  into  view  as  they  [>ass  backwards  and  outwards  towards  the 
internal  auditory  foramina.  When  these  have  been  cut,  we  notice 
the  two  sixth  nerves  running  directly  forwards  to  pierce  the  dura 
mater  covering  the  basilar  process  of  the  occiput.  Divide  these  as 
they  pierce  the  dura  mater,  when  the  ninth,  tenth,  and  eleventh 
erves  are  brought  well  into  view,  lying  behind  and  internal  to  the 

enth  and  eighth  ;   the  anterior  one  is  the  glosso- pharyngeal  or 
th ;  the  middle  one  is  the  pneumogastrir,  tenth,  and  the  hin- 

rmost  one  is  the  spinal  accessory,  eleventh,  whose  spinal  portion 
he  traced  coming  up  from  the  foramen  magnum.     These  all 

ergc  through  the  jugular  foramina.     Below  and  internal  to  these 


Lateral  Sinuses. 
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are  the  hypoglossal,  twelfth,  nerves,  which  usually  pass  through 
the  dura  mater  in  two  fasciculi.  Cut  these,  and  then  pass  down 
the  knife  as  far  into  the  spinal  canal  as  possible,  and  cut  through 
the  spinal  cord,  the  two  vertebral  arteries,  and  the  spinal  portions 
of  the  spinal  accessory  nerves.  Now  lay  the  knife  aside,  when  by 
gentle  traction  the  brain  can  be  easily  removed  from  the  skull. 
The  other  sinuses  should  now  be  examined. 

These  are  the  two  great  sinuses  through  which 
all  the  blood  from  the  brain  is  returned  to  the 
jugular  veins.  Their  course  is  well  marked  in  the  dry  skull. 
The  right  is  usually  the  larger.  Each  commences  at  the  in- 
ternal occipital  protuberance,  and  proceeds  at  first  horizontally 
outwards,  enclosed  between  the  layers  of  the  tentorium,  along 
a  groove  in  the  occipital  bone  and  the  posterior  inferior  angle 
of  the  parietal ;  it  then  descends  along  the  mastoid  portion  of 
the  temporal  bone,  and  again  indenting  the  occipital  bone,  turns 
forwards  to  the  foramen  laccrum  posterius,  and  terminates  in  the 
bulb  of  the  internal  jugular  vein,*  where  it  is  joined  by  the  inferior 
petrosal  sinus.  It  receives  blood  also  from  the  inferior  cerebral 
and  cerebellar -veins,  from  the  diploe,  and  the  superior  petrosal  sinus. 
It  communicates  with  the  veins  of  the  scalp  through  emissary  veins, 
which  pass  through  the  mastoid  and  posterior  condylar  foramina. 

This  is  of  small  size.     It  runs  in  the  inferior 
free  border  of  the  falx  cerebri,  and  terminates 
in  the  straight  sinus  at  the  anterior  margin  of 
6). 

This  may  be  considered  as  the  continuation  of 
the  (ireceding.  It  runs  along  the  line  of  junc- 
tion of  the  falx  cerebri  with  the  tentorium  cerebelli,  and  terminates 
in  the  torcular  Herophili  at  the  divergence  of  the  two  lateral 
sinuses.  It  receives  the  inferior  cerebral  and  the  superior  cerebellar 
veins,  and  also  the  two  vena  Galeni  (Fig.  6),  which  return  the 
blood  from  the  lateral  and  third  ventricles  of  the  brain. 

„  „.  This  is  so  called  because  its  interior  is  inter- 

cavernous Smus.  .  J  u  J        I.       .     J      1 

sected  by  numerous  cords.     It  extends  along 

the  side  of  the  body  of  the  sphenoid  bone,  outside  the  internal 
carotid  artery.  It  receives  the  ophthalmic  vein  which  leaves  the 
orbit  through  the  sphenoidal  fissure  and  the  anterior  inferior  cere- 
bral veins  ;  it  communicates  with  the  circular  sinus  which  surrounds 
the  pituitary  body  (Fig.  7).  At  the  apex  of  the  petrous  portion  of 
the  temporal  bone  it  divides  into  the  superior  and  inferior  petrosal 
binuses. 


Inferior  Longitudi- 
nal Sinus. 

the  tentorium  (Fig. 
Straight  Sinus. 


*  It  has,  ill  some  subjects,  another  outlet,  through  the  forainen  mastoldeum,  or 
else  through  the  jtosterior  condylar  foramen. 


SINUSES   OF   THE    DURA    MATER. 


37 


This  surrounds  the  pituitary  body  (p  in  Fig.  7) 
Circular  Sinus.  ^^^  communicates  on  each  side  with  the  cav- 

ernous sinus.     The  posterior  branch  is  sometimes  absent. 

These  lead  from  the  cavernous  to  the  lateral 
Petrosal  Sinuses.  sjnuses.  There  are  two  on  each  side.  The 
Siifxriur  runs  along  the  upper  portion  of  the  pars  petrosa,  in  the 
Ittached  border  of  the  tentorium  cerebclli ;  the  inferior,  the  larger 


Ophitmlmic  vein. 


Carurid  artery. 
Cavernmi*  liniri 


FiC.    7.— DUOKAM  0»  TH(  VSNOUS   StNVS»  AT    THa    UASt    or   Till  SkVLL. 


of  the  two,  runs  along  the  suture  between  the  pars  petrosa  and 
tlie  occipital  l>one,  and  ends  in  the  laieral  sinus' just  before  this 
terminates  in  the  internal  jugular  vein.  The  superior  sinus  re- 
■  fives  the  inferior  cerebral,  the  superior  cerebellar  veins,  and  a 
';i  .11  branch  from  the  tympanum  ;  the  inferior  sinus  is  joined  by 
tlie  inferior  cerebellar  and  auditory  veins. 

_  „.  This  extends  from  one  inferior  petrosal  to  the 

Transverse  Sinus.  .■  .1.     1      -i  r  .l 

other,  across  the  b.-isilar  process  of  the  occi- 
pital bone.     It  communicates  below  with  the  anterior  spinal  veins. 
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.  .  These  are  very  small.    They  commence  around 

Occipita  muses.  ^j^^  margin  of  the  foramen  magnum,  nin  in  the 
falx  cerebelli,  and  uniting  to  form  a  single  sinus,  open  into  the  tor- 
cular  Herophili.  'ITiey  join  inferiorly  with  the  posterior  spinal  veins. 

...        ,  .  These  arteries  ramify  between  the  skull   and 

Meningeal  Arteries.      .,       .  .  t,     •  i      .  j 

^  the  dura  mater.     Their  course  may  be  traced 

by  the  grooves  which  they  make  in  the  bones.     They  are  termed 

anterior,  mitfif/e,  and  posterior,  from  the  fossse  in  which  they  ramify. 


L 


The  antirior  meningeal  are  Ai:n\ei  from  the  etlimoidal  branches  of  llie  opli- 
Ihalmic  anery  and  the  cavernous  portion.<i  of  the  internal  cnrolid.  They  supply 
the  dura  mater  in  the  neighbourhood  of  the  ethmoid  txine. 

The  OT/i/tf/r  m^«i'»«f^(i/ are  three  in  number;  the  most  important  \i  \he  arteria 
menin^-ea  media,  a  branch  of  the  internal  maxillary  artery.  It  enters  the  skull 
through  the  foramen  spinosum,  and  divide.*,  into  two  principal  branches  :  one,  the 
anterior,  runs  in  a  groove  near  the  anterior  border  of  the  parietal  bone;  the  other, 
the  posterior,  curves  backwards  over  the  temporal  bone,  and  subsequently  rami6es 
on  the  parietal  bone.  The  artery  gives  o(V  a  small  branch —the /<'/;vm/ — which 
enters  the  hiatus  Kallopii  and  anastomoses  with  the  stylo-masloid  artery  in  the 
ar|u;rductus  F'allopii;  one  or  more  anastomosing  branches  which  enter  the  orbit 
through  the  sphenoidal  fissure  to  cnmmunicnte  with  the  ophthalmic  artery ;  ami 
some  temporal  branches  which  pierce  the  sphenoid  bone  to  enter  the  temporal 
fossa.  It  is  accompanied  by  two  veins  which  empty  themselves  into  the  internal 
maxillary  vein.  The  arleria  meningen  pama,  which  enters  the  skull  through  the 
foramen  ovale,  and  a  m/ningeal  branch  from  the  ascending  pharyngeal  artery, 
whichcomes  up  through  the  foramen  lacerum  medium, also  supply  the  dura  mater 
and  bones  of  the  middle  fossa. 

1'\\c poiterior  meningeal  cuxne  from  the  occipital,  the  ascending  pharyngeal,  and 
the  vertebral  arteries;  the  two  former  enter  the  skull  through  the  foramen  jugu- 
lare,  and  the  lattei  through  the  foramen  magnum.  The  meningeal  vein!,,  with  the 
exception  of  the  middle  meningeal,  open  into  the  various  sinuses. 

Tiie  position  of  the  meningeal  arteries  renders  them  liable  to 
injury  in  fractures  of  the  skull ;  hence  extravasation  of  blood  be- 
tween the  skull  and  dura  mater  is  one  of  the  common  causes  of 
compression  of  the  brain. 

The-  student  should  now  examine  the  cranial 
nerves  as  they  pass  out  through  the  foramina 
in  the  base  of  the  skull,  and  then  dissect  the  cavernous  sinus. 

_  .     ,  .     _      .  ,      The  cranial  nerves  proceed  in  pairs  through 
Exit  of  the  Cranial       .,      r  »  .,      t  r  .\.      in      .u 

(^gjyjg  the  foramina  at  the  base  of  the  skull  ;  they  are 

named  first,  second,  third,  fourth,  !kc,,  pairs, 

according  to  the  order  of  succession  from  before  backwards.     As 

they  pass  through  the  foramina,  each  receives  a  process  from  the 

three  membranes  of  the  brain,  the  dura  mater,  the  pia  mater,  and 

the   arachnoid  ;    the   two  first  arc  gradually  lost  upon  the  nerve, 

while  the  arachnoid  is  reflected  back. 

The  first  is  the  olfactory  fieive.    This  cannot  be  seen,  because  the 

olfactory  bulb  has  been  removed  with  the  brain.     From  the  under 


Dissection. 
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aspect  of  the  bulb  proceed  about  twenty  brandies,  which  pass 
through  the  foramina  in  the  cribriform  plate  of  the  ethmoid  bone, 
and  are  arranged  in  three  groui)S — inner,  middle,  and  outer.  The 
inner  (larger)  pass  to  the  septum  nasi  ;  the  midilU  to  the  roof  of 
the  nose ;  and  llie  outer  to  ihe  outer  wall  of  the  nose  as  low  as  the 
middle  turbinated  hone. 

The  second  (^optic  neti>e')  passes  through  the  foramen  opticum  into 
the  orbit  accompanied  by  the  ophthalmic  artery, 

In  order  to  see  the  next  three  pairs  of  nerves,  the  dura  mater 
must  be  carefully  removed  from  (he  side  of  the  body  of  the 
sphenoid,  and  the  nerves  traced  as  ihey  pass  through  tiie  tentorium 
cercbelli. 

The  third  {motor  oe'uli)  passes  through  the  dura  mater,  close 
behind  the  anterior  clinoid  process,  traverses  the  outer  wall  of  the 
cavernous  sinus,  and  enters  the  orbit  through  the  spenoidal  fi'-sure, 
where  it  receives  some  filaments  from  the  cavernous  plexus  of  the 
symjatlietic. 

ttcrote  parsing  tlirough  I  lie  fissuie,  it  divides  into  two  branches,  an  ujj^^ind  a 
lower,  which  enter  the  orbit  between  the  two  heads  of  the  externa l^^lus. 

,  The  fourth  (^troih/earis),  a  small  rlferve,  passes  through  the  dura 
mater  a  little  behind  the  jiosterior  clinoid  process.  It  passes 
through  the  outer  wall  of  the  cavernous  sinus,  lying  below  the 
(•receding  nerve  and  above  the  first  division  of  the  fifth,  and  then 
runs  forwards  through  the  sphenoidal  fissure.  Here  it  lies  above  the 
third  nerve,  and  is  finally  distributed  to  the  sujierior  oblique  muscle, 
on  its  orbital  surface. 

In  |>a&s!n);  Ihiough  the  cavernous  sinus  it  receives  s<jnie  branches  from  the 
S)m|»ltietic  plexus.  It  also  communicales  here  with  the  ophthalmic  nerve,  and 
temis  l>ack  a  iccairrnt  br,in<.b  tu  supply  ihe  tentorium  ccret>elli  as  far  bacl(  as  the 
internal  occipital  prulubetance. 

The  fifth  (Irifaciiil)  nerve  passes  through  an  ajjcrture  in  the  dura 
mater  beneath  a  tentorium  attached  to  the  elevated  margins  of  the 
concave  surface  on  the  anterior  part  of  the  pars  i)etrosa  at  its  a|)ex. 
It  consists  of  two  parts — a  larger  or  sensory  root,  and  a  smaller  or 
motor.  Upon  its  larger  or  sensory  root  is  developed  a  large  gan- 
glion, the  Gasieriau  gaiif^lion ;  while  the  motor  root  lies  below  and 
unconnected  with  it.  From  this  ganglion  |)roceed  the  three  pri- 
mary divisions  of  the  nerve — the  ophthiilmic,  which  passes  through 
the  outer  wall  of  the  cavernous  sinus  below  the  fourth  nerve,  and 
siitnieqiicntly  enters  the  orbit  through  the  sphenoidal  fissure; 

Wliilc  in  the  caveinouv  sinus  this  nerve  receives  filaments  of  communication  from 
the  cavernous  plenus.  and  also  sends  linck  a  recurrent  branch  lo  supply  the  lenlo- 
rimn  ctfcliclii  I  Vniulil  i ;  ilie  0|)liiIulinic  nerve  is  frequently  intimately  connected 
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with  a  branch  of  the  foarth  nerve;  it  is  nlso  connected  by  a  smalt  branch 
the  sixth  nerve ; 

The  superior  maxillary^  which  gives  off  a  small  recurrent  branch 


Olfactory  bull) 


Optic  nerve    .    . 


Third  nerve 


Fourth  nerre . 
Fifth  nerve 

S(xlh  nerve    . 

Seventh  nerve 
Eighth  nerve. 

Twelfth  nerve 

Ninth  nerve  . 
Tenth  nerve  . 
Eleventh  nerve 


\ 


Fig.  8. — Diackam  or  thr  Kxit  of  thk  Cranial  Nkrvks. 


to  the  dura  mater  and  middle  meningeal  artery,  and  then  leaves 
the  skull  through  the  foramen  rotundum  ;  and  the  inferior  maxil- 
lary, which  passes  through  the  foramen  ovale.  The  smaller  or 
motor  root  of  the  fifth  lies  beneath  the  ganglion,  with  which  it  hasj 
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no  communication,  and  then  joins  the  inferior  maxillary  division 
to  supply  the  muscles  of  mastication  with  motor  power. 

The  sixth  {abducetii)  nerve  pierces  the  dura  mater  behind  the 
body  of  the  sphenoid  bone,  which  it  grooves.  It  then  passes  along 
the  inner  wall  of  the  cavernous  sinus,  external  to  the  internal 
carotid  artery,  and  enters  the  orbit  through  the  sjihenoidal  fissure 
to  supply  the  external  rectus,  between  the  two  heads  of  which  it 
passes,  It  is  connected,  as  it  passes  along  the  inner  wall  of  the 
cavernous  sinus,  with  the  cavernous  plexus,  the  ophthalmic  nerve, 
and  in  the  orbit  with  Meckel's  ganglion. 

The  snienth  ox  facial  nerve  passes  through  the  meatus  auditorius 
internus  together  with  the  auditory  nerve  and  artery.  As  it  passes 
along  the  meatus  it  is  separated  from  the  auditory  nerve,  upon 
which  it  lies,  by  the  portio  intermedia.  At  the  bottom  of  the 
auditory  meatus,  the  facial  nen-e  leaves  the  auditory  to  traverse  a 
tortuous  bony  canal,  the  "  aquaeductus  Fallopii."  In  the  meatus 
auditorius,  the  facial  and  the  auditory  nerves  are  connected  by 
small  filaments. 

The  eighth  or  auditory  nerve  passes  outwards  through  the  internal 
auditory  meatus  in  company  with  the  preceding  nerve.  It  is  the 
larger  of  the  two  nerves,  and  lies  below  the  facial,  which  lies  in  a 
groove  on  this  nerve.  In  the  nieatus  the  auditory  divides  into  two 
branches,  cochlear  and  vestibular. 

The  ninth  or  g/osso-J>haryngea/  tien>e  passes  through  the  jugular 
foramen  in  front  of  the  pneumogastric  and  spinal  accessory  nerves. 
This  nerve  has  a  separate  tube  of  dura  mater  and  arachnoid,  and 
lies  in  a  groove  in  the  lower  border  of  the  pars  petrosa  of  the 
[temporal  bone  together  with  the  two  succeeding  nerves  (Fig.  9). 

'liie  tenth  or  pneumogastrie  nerre  emerges  through  the  jugular 

tforamen  behind  and  rather  internal  to  the  glosso-pharyngeal.     It 

is  enclosed   in  a  common   sheath  of  dura  mater  with   the  spinal 

accessory,  but  is  separated  from  it  by  a  thin  septum  of  arachnoid 

membrane. 

The  claienlh  or  spinal  accessory  also  passes  through  the  foramen 
jugulare,  lying  behind  the  preceding  nerve. 

The  twelfth  or  hypoglossal  nerve  passes  through  the  anterior 
condylar  fonmen,  piercing  the  dura  mater  by  two  fasciculi  which 
nniie  external  to  the  skull. 

We  must  now  examine  the  cavernous  sinus, 

jssec  ion.  ^^^  ^j^^  nerves  which  course  along  its  walls  to 

the  orbit — namely,  the  third,  the  fourth,  the  ophthalmic  division 

of  the  fifth  and  the  sixth  nerves. 

^  _.  This  sinus  (Fig.  7)  lies  by  the  side  of  the  body 

Cavernous  Sinus.  ,   .,  ,^       -j    1  t      <-       .    ••  - 

of  the  sphenoid  bone.     In  front  it   receives 

lie  ophthalmic  vein,  which   passes  backwards   through  the  sphe- 

4 
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noidal  fissure ;  while  posteriorly  it  divides  into  the  superior  and 
inferior  petrosal  sinuses,  which  have  been  already  described  ;  on 
the  inner  side  it  rommunicates  witli  the  circular  sinus,  which 
surrounds  the  pituitary  body  (P  in   Fig.  7).     The  interior  of  the 
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F)c.  9.— OiACKAM  Siio.riKc,  11)11  KciAtioNs  OP  Tii>  VassiLi  ANu  Nekvu  Pa;>sing 
Thkouuh  thb  Fukaurn  Jugulakv. 

sinus  is  remarkable  for  the  numerous  fine  bands  of  reticular  tissue 
which  interlace  in  all  directions. 

In  the  outer  wall  of  the  cavernous  sinus  we  trace,  from  above 
downwards,  the  third  nerve,  the  fourth,  and  the  ophthalmic  division 
of  the  fifth,  in  their  course  to  the  orbit.  On  its  inner  wall  are 
situated  ihe  internal  carotid  artery  with  the  sixth  nerve  below  and 


CAVHNOUt    SINUS 
INT.CAHOTIO   ARTCAY  - 


KiQ.  10. — Relation  up  thb  VAKiotjs  Structvrbs  Passing  TiiHoircii  thk 
L'avkunous  Sinus. 


to  its  outer  side.  These  structures  are  not  actually  within  the 
sinus  so  as  to  be  bathed  by  the  blood,  for  they  are  separated  from  it 
by  the  lining  membrane  of  the  sinus  (Fig.  10). 

These  nerves  should  be  traced  from  the  cav- 
ernous sinus,  forwards,  so  as  to  see  how  they 
alter  their  relative  positions  before  entering 
the  sphenoidal  fissure,  and,  again,  in  their 
passage  through  it. 


Relative  Positions  of 
Nerves  in  Sphe- 
noidal Fissure. 


POSITIONS   OK    NKRVF.S    IN    SPHENOIDAL    KISStBF.  .(5 

Just  before  entering  the  sphenoidal  fissure,  the  fourth  nerve  (on  its 

ray  lo  the  orbital  surface  of  tiie  superior  oblique)  gets  above  tlie 

•third,  which  here  divides  into  an  upper  and  a  lower  branch  (both 

proceeding  to  the  ocular  surface  of  the  muscles  they  supply)  ;  lower 

still,  we  have  the  frontal,    lachrymal,  and  nasal   divisions  of  the 
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ophthalmic  ;  lowest  of  all  is  the  sixth  nerve  on  its  way  to  the  ex- 
ternal rectus. 

In  their  passage  through  the  sphenoidal  fissure,  we  find  that  the 
fourth  nerve,  the  frontal,  and  lachrymal  branches  of  the  ojihthalraic, 
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at  the  lop,  on  nearly  the  same  level,  and  they  enter  the  orbit 
sbove  the  muscles  in  this  order  from  within  outwards.  Lower,  and 
in  the  following  order  from  above  downwards,  come  the  upper 
jivi>ion  of  the  third,  the  nasal  branch  of  the  ophthalmic,  the  lower 
"vision  of  the  third,  and  the  sixth  ;  all  of  which  (with  the  ophtlial- 
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CAROTID    ARTERY    IN    THE   CAVERNOUS   SINUS. 


Curves  of  the  Caro- 
tid Artery. 


mic  vein)  enter  the  orbit   between  the  two  origins  of  the  rectus 
externus  (Fig.  1 1). 

At  the  back  of  the  orbit  the  relation  of  these  nerves  is  further  altered.  The 
fourth,  frontal,  and  lachrymal  are  slill  on  the  same  level :  the  upper  division  of  the 
third  is  below  the  superior  reclus,  anil  abovelheoplic  nerve  is  the  nasal  nerve;  the 
sixth  is  on  the  inner  side  of  the  external  reclus,  while  the  lower  division  of  the 
third  is  below  and  to  the  outer  side  of  the  optic  nerve,  close  to  which  is  the  len- 
ticular ganglion  (Pig.  12). 

The  dissector  will  belter  remember  Ibe'varying  relations  of  these  nerves  when 
he  has  learnt  their  respective  destinations.  * 

After  the  removal  of  the  cavernous  sinus,  a 
good  view  is  obtained  of  the  curves,  like  the 
letter  S,  made  by  the  internal  carotid  artery 
on  the  side  of  the  pituitary  fossa.  The  vessel  enters  the  cranium 
at  the  apex  of  the  petrous  portion  of  the  temporal  bone,  makes  its 

sigmoid  curves  within  the  cavernous 
sinus,  and  then  passes  through  the 
dura  mater,  between  the  anterior 
clinoid  process  and  the  optic  nerve, 
where  it  gives  off  the  ophthalmic  ar- 
tery. Within  the  cavernous  sinus, 
small  branches,  arteriit  receptaculi, 
arise  from  the  carotid  and  supply  the 
pituitary  body  and  the  walls  of  the 
sinus. 

A  careful  dissection  would  show  a  plexus 
of  sympathetic  nerves  on  the  outer  side  of  the 
internal  carotid  artery,  as  it  lies  by  the  bide 
of  the  bo<ly  of  the  sphenoid.  This  is  the 
CAROTID  l't.KXlis.  It  is  connected  by  nu- 
merous filaments  with  the  sixth  nerve  and  the 
Flo.  13.— Th«  (jbmiculatb  Ganglion  Gasserian  ganglion.  It  further  furnishes  the 
or  TUB  Kaciau  Nbrvk,  large  deep  petrosal  nerve  which  unites  with 

I.  Tlie  chord.Ttympai.i.    J.  The  gtnicu-  (j,^   ,  superficial    iielrosal    nerve   of  the 

laic  enngtion   nf  the   facial    nerve.     3.    -      .   ,     **  r  ,»»■,•  i     1       .,  ti 

Tlie  great  peirosa)  nerve.  ,.  The  lesser  facial  to  form  the  Vidian;  and  also  the  small 
petrosal  nerve  lying  over  ilie  tensor  deep  petrosal  nerve  which  joins  probably  the 
lyropani.  5^  The  ex.ernal  petrosal  nerve  tympanic  pleXUS.  Those  filnmcnts  of  the 
communicating    wilh   Ihe    sympathetic     ■'      ^      .      .'  ,       .  ■  1         r     i. 

plc»i»  on  the  aneria  meniiigea  media  sympallietic  seen  On  the  Inner  side  ol  the 
(«).    7.  1  he  Gasserian  ganglion.  artery   in  the  upper  part  of   the    cavernous 

sinus  constitute  Ihe  cAVERNoti.s  plkxus, 
which  is  in  communication  wilh  the  third,  the  fourth,  and  the  ophthalmic  division 
of  Ihe  fifth  nerves,  and  gives  a  branch  to  Ihe  lenticular  ganglion  in  the  orbit. 

On  removing  the  Gasserian  ganglion,  three  small  nerves  are  seen 
lying  on  the  anterior  surface  of  the  petrous  portion  of  the  tem- 
poral bone.  One,  the  large  xufierficial  pflrosal  nrrve,  enters  the 
hiatus  Fallopii  to  join  the  facial  ;  the  .second,  immediately  external 
to  the  preceding,  is  the  small  superficial  petrosal,  which  passes  from 


niSSECTION    OK   THE    FACE. 


[the  facial  to  join  the  otic  ganglion  ;  the  third,  the  external  super- 
icial  petroial  nerve  (not  always  present),  passes  from  the  facial  to 
communicate  with  the  sympathetic  on  the  middle  meningeal  artery. 


DISSECTION  OF  THE   FACE. 

Much  practice  is  required  to  make  a  good  dissection  of  the  face, 
and  it  is  well,  therefore,  to  dissect  this  part  before  the  skin  and 
subjacent  structures  get  dry  and  discoloured. 

The  muscles  of  expression  are  numerous  and  complicated  ;  they 
are  interwoven  with  the  subcutaneous  tissue  and  closely  united  to 
the  skin ;  their  fibres  are  often  pale  and  indistinct.  The  face  is 
largely  supplied  with  motor  and  sensory  nerves,  of  which  the  rami- 
fications extend  far  and  wide.  Therefore  you  must  not  be  dis- 
couraged if,  in  a  first  attempt,  you  fail  to  make  a  satisfactory  display 
of  the  larts. 

The  cheeks  and  nostrils  should  be  dislendeitnf<ith  horse-hair,  and 
the  lips  sewn  together. 

Make  an  incision  down  the  mesial  line  of  the  face;  another  from 
the  chin  along  the  base  of  the  lower  jaw  to  the  angle ;  then  prolong 
It,  in  front  of  the  ear,  to  the  zygoma.  Reflect  the  skin  from  below 
upwards.  Each  muscle,  to  be  properly  cleaned,  should  be  put  on 
the  stretch  by  hooks. 

The  student  is  recommended  to  make  out  the  muscles  and 
arteries  on  the  one  side,  leaving  the  other  side  for  the  display  of  the 
nctves. 

The  motor  nerve  which  supplies  all  the  muscles  of  expression 
in  the  face  is  the  ' portio  dura,'  or  facial  nerve.  It  emerges  from 
the  stylo-mastoid  foramen,  and  divides  into  branches,  which  pass 
through  the  jarotid  gland,  forming  a  plexus  termed  the  ^ pes 
anserinus. ' 

The  sensory  nerves  of  the  face  are  chiefly  derived  from  the  three 
divisions  of  the  fifth  cranial  nerve;  namely,  the  supra-orbital,  the 
supra-trochlear,  the  lachrymal,  the  infra- trochlear,  and  naso-lobular, 
which  latter  sujiply  the  ala  and  the  tip  of  the  nose  ;  the  three 
sets  of  branches  from  the  infra-orbital ;  and  the  mental.  The 
other  nerves  which  confer  sensation  upon  the  face  are  the  great 
auricular  branch  of  the  cervical  plexus,  which  supplies  the  skin 
covering  the  parotid  gland  and  part  of  the  cheek. 

It  is  convenient  to  arrange  the  muscles  of  the  face  under  three 
grou|)s;  appertaining,  resi)ectively,  to  the  mouth,  the  nose,  the 
eyebrows,  and  lids.     Begin  with  those  of  the  mouth. 

The  muscles  of  the  mouth  are  arranged  thus:  there  is  an  orbi- 
cular or  sphincter  muscle  surrounding  the  lips;  from  this,  as  from 
a  common  centre,  muscles  diverge  and  are  fixed  into  the  surround- 
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Musculus  Risorius 

(Santorini). 


ing  bones.     They  are  named  elevators,  depressors,  sphincters,  etc., 
according  to  tlieir  respective  action. 

This  muscle  is  usually  considered  as  a  part  of 
the  platysnia  myoide.s,  the  large  subcutaneous 
muscle  of  the  netk.  It  arises  by  thin  fasciculi 
from  the  fascia  over  the  masseter  muscle,  and  passes  horizontally 
forwards  to  be  inserted  into  the  angle  of  the  mouth,  where  it  inter- 
mingles with  the  orbicularis  oris  and  depressor  anguli  oris.  It 
produces  the  smile,  not  of  good-humour,  but  of  derision. 

•    r>  •  This  muscle,  nearly  an  inch  in  breadth,  sur- 

r  icu  Bfis     ris.  rounds  the  mouth,  forming  a  kind  of  sphincter. 

Its  size  and  thickness  in  different  individuals  firoduce  the  variety 
in  the  prominence  of  the  lips.  Observe  that  its  fibres,  except  the 
most  internal,  do  not  surround  the  mouth  in  one  unbroken  series, 
but  that  those  of  the  upper  and  lower  lip  decussate  at  the  angles 
of  the  mouth,  and  intermingle  with  the  fibres  of  the  buccinator 
and  other  muscles  which  converge  from  different  parts  of  the  face. 
The  orbicularis  consists  of  two  parts,  an  inner  or  labial  part, 
and  an  outer  or  faeia/;  the  difference  in  appearance  of  the  fibres 
being  very  marked.  The  labial  part  consists  of  p.ile,  thin  fibres, 
forming  more  or  less  of  ihe  inner  part  of  the  orbicularis,  and  has 
no  attachment  to  bone  ;  the  faiial  part  is  thinner  but  broader,  and 
besides  being  connected  with  other  muscles,  is  attached  to  bone 
thus:  in  the  upper  lip  by  two  fasciculi  on  each  side,  one  to  the 
septum  nasi,  the  other  to  the  alveolar  border  opposite  the  in<  isor 
teeth;  in  the  lower  lip  by  a  single  fasciculus  to  the  lower  jaw  on 
each  side  opposite  the  canine  tooth.  The  cutaneous  surface  of  the 
muscle  is  intimately  connected  with  the  lips  and  the  surrounding 
skin  ;  the  deep  surface  is  separated  from  the  mucous  membrane  by 
the  labial  glands  and  the  coronary  vessels. 

The  orbicularis  is  the  antagonist  of  all  the  muscles  which  move 
the  lips.  U|)on  a  nice  balance  of  their  o[iposite  actions  depends 
the  jjlay  and  infinitely  varied  expression  of  the  mouth.* 

This  muscle  arises  broadly  from  the  oblique 
line  of  the  lower  jaw  behind  the  foramen 
mcntale,  and  is  inserted  narrowly  into  the 
angle  of  the  mouth,  intermingling  with  the  zygomatici,  the 
risorius,  and  orbicularis  oris.  It  is  an  import.ant  muscle  in  the 
expression  of  sorrowful  emotions.  We  see  its  action  when  chil- 
dreti  cry. 

*  In  Mrong  mtuculor  lips  the  upper  part  of  the  orhiculnris  sends  ■  small 
subcutaneous  slip  uf  muscle  Train  encti  <^i<le  .ilong  tlie  sr|iliun  nasi  rtenrly  to  the 
.ipex.  The  interval  l>elwecn  the  two  slips  corrcs|X)n'ls  lo  the  furrow  which  leads 
from  the  nisc  lo  the  lip.  This  is  llic  misa  /utiiiilis  or  iff pr^iior  Sff'li  «.»■//(/«  of 
llaller  ami  AUiinus. 


Depressor  Anguli 
Oris. 
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This  muscle  arises  from  the  oblique  line  of  the 
Dejircssor  Labii  In-    jQ^pr  j^v^.  below  the  foramen  men  tale,  and  is 
rMoTMenti  imtrted  into  the  lower  lip,  its  fibres  intermin- 

gling with  those  of  its  fellow  of  the  opposite 
side  and  the  orbicularis.  It  covers  the  vessels  and  nerves  which 
emerge  from  the  foramen. 


MUSCLES   OF  THE   FACE. 


Levator  Menti,  or 
Levator   Labii 
Inferioris. 


Zygomaticus  Major 
and  Minor. 


This  muscle  arises  from  the  lower  jaw,  from 
the  fossa  below  the  incisor  teeth,  and,  passing 
down,  is  inserted  into  the  skin  of  the  chin.  To 
see   it,  evert    the  lower   lip  and  remove  the 

mucous  membrane  on  either  side  of  the  fraenum.     There  are  two 

of  them,  one  for  each  side.     Their  action  is  well  seen  when  we 

shave  the  chin,  or  protude  the  lower  lip. 

The  zygomaticus  major  arises  from  the  outer 
surface  of  tlie  malar  bone  close  to  its  suture 
with  the  zygoma,  passes  obliquely  downwards 

and  inwards,  and  is  inserted  into  the  angle  of  the  mouth,  joining  the 

depressor  anguli  pnd  orbicularis  oris. 

The  zygomaticus  minor  arises  from  the  outer  surface  of  the  malar 

bone,  in  front  of  the  preceding,  and  is  inserted  into  the  outer  border 

of  the  levator  labii  superioris  near  the  corner  of  the  mouth.     The 

zygomaticus  minor  is  often  absent.     The  zygomaticus  major  is  the 

muscle  of  laughing:  the  minor  expresses  sadness. 

Before  examining  the  orbicularis  palpebrarum,  notice  the  tendo 

ocuti.     To  make  the   tendon  more  apparent,  the  tarsal  cartilages 

should  be  drawn  outward. 

_     .    ^    ,.  This    tendon   is  a  thin    cord   about  4   mm. 

Tendo  Oculi  or 


Palpebrarum. 


(j^  in.)  in  length,  and  is  readily  felt  at  the 
inner  angle  of  the  eye  by  drawing  the  eyelids 
outwards.  It  is  fixed  to  the  nasal  process  of  the  superior  maxillary 
bone,  in  front  of  the  lachrymal  groove,  is  U-shaped,  and  passes 
horizontally  outwards ;  one  limb  is  attached  to  the  upper,  the  other 
to  the  lower  tarsal  cartilage.  The  tendon  crosses  the  lachrymal 
sac  a  little  above  the  centre,  and  furni.shes  a  tendinous  expansion 
which  covers  the  sac  and  is  attached  to  the  margin  of  the  bony 
groove  which  contains  it.  To  see  this  expansion  we  must  reflect 
that  portion  of  the  orbicularis  palpebrarum  which  covers  the  sac. 

Id  puncturing  the  lachrymal  sac  the  knife  is  introduced  below 
the  tendon,  in  a  direction  downwards,  outwards,  and  a  little  back- 
wards. We  have  to  divide  the  skin,  a  few  fibres  of  the  orbicularis, 
and  the  fibrous  expansion  from  the  tendo  palpebrarum.  The 
angular  artery  and  vein  are  situated  on  the  inner  side  of  the 
incision, 

Thisthin,  broad  muscle  surrounds  the  margin  of 
the  orbit  and  the  eyelids,  forming  a  sphincter. 
It  is  attached  on  the  inner  side  to  the  tendo 
palpebrarum,  to  the  nasal  process  of  the  superior  maxillary  bone,  to 
the  internal  angular  process  of  the  frontal  bone,  and  to  the  lower 
margin  of  the  orbit.  From  this  attachment  the  fibres  form  a  series 
of  oval  curves,  taking  a  wide  sweep,  and  pass  uninterruptedly  round 
the  eyelids  and  orbit. 


Orbicularis 
bra  rum. 


Palpe- 


ORBICULARIS   PALPEBRARUM. 


49 


'I'hc  fibres  which  belong  to  the  eyelids  (orbicularis  palpebrarum) 
are  thin  and  pale,  and  form,  over  each  eyelid,  a  series  of  elliptical 
curves  which  meet  at  the  external  canthus  of  the  lids,  and  are 
loosely  attached  to  the  external  tarsal  ligament.  The  degree  of 
their  curvature  becomes  less  as  they  approach  the  margin  of  tlie 
lids,  so  that  some  fibres  proceed  close  to  the  lashes. 

This  wai  first  pointed  out  bjr  Riolanus,*  and  described  as  the  muscului  filiarit.^ 

The  fibres  which  spread  over  the  orbital  margins  {orbi/a/ portion) 
thicker  and  redder,  and   mingle,  on  the  forehead,  with   the 
ccipito-frontalis  and  corrugator  supercilii,  on  the  cheek,  with  the 
(levators  of  the  upper  lip  and  nose  and  the  zygomaticus  minor. 


18-;' 


.  15. — 'I'RMlMiN  or  THB  ORUICl'L^aiS  Pa  L(  (  '.■  .  i.  >  .. ,  -x...^  1,,,,  i  HI  UnIOI*  OP  THIS  TvNDOK 
WITH  TMR  LacHHVMAL  SaC  AMD  TIIR  LalIIRYMAL  CamALS.  {Sa^/fy.) 
>  Lachrynul  canals,  i,  a.  Commencement  of  ihefte  canals  in  ihc  lids.  3,3  Internal  extremitjr 
of  the  tarsal  cartila)£cft.  4.4-  Free  border  of  the  lids.  5.  L.achrytnal  tac.  6  Attachment 
of  the  lendo  oruli  to  the  na-^al  [irotcsf  of  ihc  siifierior  maxillary.  7.  The  divisioo  of  the 
Iclkdo  ocitii  into  its  two  branches  8.  8.  I'lic  two  branches  cnshcathmg  the  two  tachrylful 
'1  and  attached  to  the  internal  extremity  of  the  tarsal  cartilages. 


No  fat  is  found  on  the  eyelids;  nothing  intervenes  between  the 
skin  and  the  muscles  but  loose  connective  tissue,  that  there  may  be 
no  impediment  to  the  free  play  of  the  lids. 

The  orbicular  muscle  not  only  closes  the  eyelids  but  protects  the 
When  the  eye  is  threatened,  the  muscle  suddenly  contracts, 
I  the  eye  back  into  the  orbit,  and  contracts  the  skin  of  the 


'  yt>i/irt>/'<-'i\iii,  lili.  ».,  cap.  lo. 

f  Siricily  s|>eakiiig,  ihr  rausculus  ciliaris  arises  from  tbe  two  little  divisions  of 
tendo  oculi,  and  is  iiisertcrl  at  ibe  exlernal  canthus,  into  the  fibrous  tissue 
rliich  unites  the  two  tarsal  caililagcs. 
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THE   EYELIDS. 


Corrugator  Super- 

cilii. 


brow  and  cheek  so  as  to  form  a  soft  cushion  in  front  of  it.  The 
cushion  itself  may  be  severely  bruised,  as  is  seen  in  a  "  black  eye  ;  " 
but  the  globe  itself  is  rarely  injured.  When  the  eye  is  closed,  as 
in  winking,  the  palpebral  portion  of  the  muscle  contracts.  Observe 
this  movement,  and  notice  that  the  lids  are  drawn  slightly  inwards  as 
well  as  closed.  The  object  of  this  inward  motion  is  to  direct  the 
tears  towards  the  inner  angle  of  the  eyelids,  where  they  are  absorbed 
by  the  puncta  lachrjmalia. 

The  tensor  tarsi  muscle  is  described  in  the  dissection  of  the 
orbit. 

Since  the  orbicular  muscle  is  supplied  by  the  facial  nerve,  it  is 
affected  in  facial  palsy,  and  the  patient  cannot  close  the  lids. 

This  ar-ises  from  the  inner  end  of  the  super- 
ciliary ridge  of  the  frontal  bone,  and  is  in- 
serted into  the  under  surface  of  the  orbicularis 
jralpebraruni  and  0(  cijiito-frontalis.  It  lies  concealed  beneath  these 
two  muscles,  and  is  the  proper  muscle  of  frowning.  Its  nerve  is 
derived  from  the  facial. 

The  present  being  a  good  op])orlunity  to  examine  the  append- 
ages {tulamina  oculi)  of  the  eyes,  postpone  for  the  present  the 
dissection  of  the  remaining  muscles  of  the  face. 

The  eyelids  are  two  moveable  elliptical  folds 
'     y«  '  *•  consisting  of  strata  of  different  tissues.     The 

upper  lid  is  large  and  more  moveable  than  the  loxver,  so  that 
when  the  eye  is  closed,  it  is  mainly  by  this  fold.  The  interval 
between  the  two  lids  is  called  the  fissura  palpebrarum,  which 
terminates  on  the  inner  and  outer  sides  in  two  angles,  the  canthi. 
The  lids  are  thickest  at  their  borders,  are  somewhat  curved, 
and  near  the  inner  canthus  each  presents  a  slight  elevation,  the 
papilla  lachrymalis,  at  the  top  of  which  is  a  small  opening,  the 
punctum  lackrymate ;  this  is  the  commencement  of  a  small  canal, 
canaliculus,  which  receives  the  tears  and  conveys  them  to  the 
lachrymal  sac,  and  thence  through  the  nasal  duct  to  the  nose.  At 
the  inner  ranlhus  the  two  lids  are  separated  by  an  oval  space,  the 
laeus  laihrymalis,  where  the  mucous  membrane  is  raised  into  a 
rounded  eminence,  the  caruncula. 

The  caruncula  lachrymalis  is  the  red  rounded 
eminence  situated  at  the  inner  canthus  and 
formed  by  the  ronjimctiva.  It  is  composed 
of  an  aggregation  of  sebaceous  and  sweat  glands  covered  by 
mucous  membrane  ;  on  the  surface  of  it  are  minute  hairs. 

Rcsn'iig  upon  Ihc  eyeball  external  to  tlie  caruncle  is  a  slight  vertical  trianuular 
fold  of  conjunctivft,  flira  semi/tinaris,  which  is  the  rudimentary  memhrana 
iiictilans  (the  third  eyeliil  found  in  liirds).  tloth  in  the  caruncle  and  plica 
semilunaris  unstriped  muscular  tissue  has  been  demonstrated. 


Caruncula 
Lachrymalis. 
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The  conjunctiva  is  the  mucous  membrane  which  covers  the  inner 
surface  of  the  lids  and  the  front  of  the  eyeljall.  The  portion  lining 
the  lids  is  termed  the  palpebral ;  that  portion  covering  the  front  of 
the  eye,  the  ocular.  The  angle  of  its  reflection  from  the  lids  to 
eyeball  is  called  \\\t  fornix  conjunclivoe,  where  are  situated  a  number 
of  racemose  glands;  there  is  also  some  lymphoid  tissue  found  in 
other  parts  of  the  conjunctiva.  The  palpebral  conjunctiva  is  more 
vascular  than  the  ocular,  and  it  presents  a  number  of  minute 
papillae,  which,  when  enlarged  and  aggregated  by  inflammation, 
give  rise  to  the  disease  called  "granular  lids."  The  conjunctiva 
will  be  more  fully  described  with  the  anatomy  of  the  eye. 

The  eyelashes  (cilia)  are  placed  in  two  or  more  rows  along  the 

edges  of  the  tarsal  cartilages.     The  eyelashes  of  the  upper  lid  are 

longer  and  more  numerous  than  in  the  lower ;  and  their  convexity 

is  directed  downwards,  while  those  of  the  lower  lid  present  an 

ojijwsite  curve.     The  bulbs  of  the  lashes  are  situated  between  the 

tarsal  cartilage  and  the  fibres  of  the  orbicularis  palpebrarum.    They 

are  supplied  with  blood  by  the  jwilpcbral  branches  of  the  ophthalmic 

artery,  which  run  parallel  and  close  to  the  free  borders  of  the  lids 

beneath  the  orbicular  muscle. 

_  ,   .  The  eyelids  arc  composed  of  different  tissues. 

Structure  of  the  ■'    ,    ■  -"^       .     .  ,  .u   .1 

g    jjjj  arranged  m  successive  strata  one  beneath  the 

other.  They  are — i.'X\\^skin;  2.  "Xhc  orbicu- 
laris palpebrarum;  3.  The  palpebral  ligament,  which  extends 
from  the  margin  of  the  orbit  to  the  cartilage  ;  4.  The  expanded 
tendon  0/  the  levator  falpehnr  (in  the  upper  lid  only);  5.  The 
tarsal  cartilage :  6,  A  thin  layer  of  fascia,  in  which  are  seen  the 
blood-vessels;  7.  The  Meibomian  glands,  which  lie  embedded  in 
the  tarsal  cartilage  ;  8.  Conjunctiva.  These  structures  are  severally 
connected  by  areolar  tissue,  which  never  contains  fat. 

Such,  in  outline,  is  the  structure  of  the  eyelids.  Their  use  is 
best  deticribed  by  Socrates,  who,  in  answer  to  the  question  whether 
animals  were  made  by  chance  or  design,  replies:  "Think  you  not 
that  it  looks  like  the  work  o{  forethought,  because  the  sight  is  deli- 
cate, to  guard  it  with  eyelids  as  with  shutters,  which  oi>en  when  we 
want  to  see,  and  shut  during  sleep;  and,  that  even  winds  may  not 
hurt  them,  to  make  eyelashes  in  the  lids  for  a  sieve ;  and  to  furnish 
the  parts  over  the  eyes  with  eyebrows,  as  with  caves,  so  that  even 
the  sweat  from  off  the  head  may  do  them  no  mischief?"* 

The  skin  of  the  eyelids  is  remarkably  smooth  and  delicate,  and 
destitute  of  fat.  It  is  abundantly  supplied  with  sensory  nerves  by 
branches  of  the  fifth  pair — namely,  by  the  supraorbital,  supra- 
trochlear, infra-trochlear,  lachrymal,  and  infra-orbital  nerves. 


'  Xenophon'f  Mrmtrabilia,  b.  I,  c.  »i.,  {  6. 


52 


TARSAL   CARTILAGES. 


The  orhicularit  patptbrarum  has  been  already  described  (p.  48).     It  is  sup- 
plied by  the  facial  nerve. 

The  Itvalor  palptbrie  arises  from  the  lesser  wing  of  the  sphenoid 
above  the  optic  foramen,  gradually  becomes  broader,  and  termin- 
ates in  a  thin  aponeurosis,  which  unites  with  the  broad  tarsal 
ligament,  and  is  lost  on  the  upper  surface  of  the  superior  tarsal 
cartilage. 
_       I  r    ti  These  are  plates  of  dense  connective   tissue, 

and  Ligamems.        "'^'ch  Support  and  give  shape  to  the  eyelids. 
There  is  one  for  each  lid,  and  they  are  con- 
nected at  the  angles  {commissures  or  canihi)  of  the  lids  through  the 
medium  of  fibrous  tissue.     They  can  best  be  examined  by  everting 


Fig.  16. — Muscle*  op  thb  Evk.  Ligamint  op  Zink. 
T.  Attachment  of  the  ligament  of  Ziim — showins  (he  three  tonguc-like  projections,  from  its  anrm- 
btr  paru  surrounding  tl|c  optic  nerve,  to  the  internal,  cxlernal,  and  inferior  recti  musclei. 
a.  External  rectus,  incited  and  deflected  downwards  to  show  the  internal  ttcIus.  j,  InlenuU 
rectus  4.  Inferior  rectus.  5.  Superior  recltis.  6.  Superior  oblique.  7.  Pulley  for  the 
superior  obliaue  muscle.  8.  Inferior  oblique,  9.  levator  palpebrae.  10.  Portion  of  the 
orbicularis  palpebrarum.     11.  Optic  nerve. 


the  lids.  Each  cartilage  resembles  its  lid  in  form.  The  upper  is 
the  larger,  is  broad  in  the  middle,  and  gradually  becomes  narrower 
at  either  end.  The  lower  is  nearly  of  uniform  breadth  throughout. 
Both  are  thicker  on  the  nasal  than  on  the  temporal  side.  They 
are  connected  to  the  margin  of  the  orbit,  and  maintained  in  posi- 
tion by  \\\^  broad  tarsal  ox  palpebidl  ligmntnt ;  this  is  a  continuation 
from  the  periosteum  of  the  orbit  to  the  tarsal  cartilage,  and  is 
denser  at  the  outer  part  of  the  orbit.  There  are  two  of  them — 
per  and  lower — and  they  pass  to  each  cartilage   respectively. 


PUNCTA    LACHRVMALIA.  S3 

When  an  abscess  forms  in  the  connective  tissue  of  the  lids,  these 
ligaments  prevent  the  matter  from  making  its  way  into  the  orbit. 

Each  tarsal  cartilage  is  attached  on  its  outer  side  to  the  malar 
bone  by  the  external  tarsal  ligament,  and  on  its  side  to  the  nasal 
process  of  the  superior  maxillary  by  the  tendo  palpebrarum  or  the 
internal  tarsal  ligament. 

The  free  or  ciliary  margin  is  straight,  and  is  the  thickest  part  of  the  larval  car- 
tilages. It  is  generally  slated  that  the  inner  edge  of  each  is  sloped  or  hevclled 
off;  aod  that,  when  the  lids  are  closed,  there  is  formed,  with  the  globe  of  the  eye, 
I  (rianguhr  channel.  This  channel  is  said  to  conduct  the  tears  to  (he  puncta 
lachrymalia.  According  to  our  observation,  this  channel  does  not  exi»t;  for  when 
the  lids  are  closed,  their  margins  are  in  such  accurate  appo<itiun,  that  not  the 
slightest  interspace  can  l>e  discovered  l>etwecn  them. 


Puncta  Lachrymalia. 


• 


The  ^unc/a  lachrymalia  are  two  pin-hole  ajier- 
tures,  easily  discovered  on  the  margin  of  the 
lids,  close  to  the  inner  angle.  They  are  the  orifices  of  the  canals, 
called  canaliculi,  which  pass  inwards  and  convey  the  tears  into 
the  lachrymal  sac. 

Ot>$et»e  that  their  orifices  are  directed  backwards.  The  upper  canaliculus,  the_ 
longer  and  narrower  of  the  two,  ascends  for  a  short  distance  nearly  rertically,  aod 
then  dilating  into  a  small  pouch  makes  a  sharp  bend  inwards  for  alwut  a  quarter  of 
an  inch  to  join  the  lachrymal  sac;  the  lower  canal  descends  perpendicularly,  and, 
like  (he  iip|>er,  makes  a  sharp  bend,  after  which  it  pursues  a  direction  upwards  and 
inwards  to  the  sac. 

The  two  canals  open  separately 
into  the  sac  (sometimes  by  a  common 
orifice).  In  facial  palsy,  the  tensor 
tatsi  being  affected,  the  puncta  lose 
their  proper  direction,  and  the  tears 
flow  over  the  cheek. 

In  the  introduction  of  probes  for 
the  purpose  of  opening  the  contracted 
puncta,  or  of  slitting  up  the  lachry- 
mal ducts,  it  is  necessary  to  know 
the  exact  direction  of  these  canals. 
fFig.  17.)  When  from  any  cause  the 
tears  are  secreted  in  greater  quantity 
than  usual,  they  overflow  and  trickle 
down  the  cheek. 

These  long  compound  sebaceous  glands,  so  called  after 
Meibomian  Glands,     (he  anatomist*  who  first  described  them,  are  situated  on 

the  under  surface  of  each  of  the  tarsal  cartilages.  In  (he 
upper  lid  there  are  Ijetween  twenty  and  thirty:  not  quite  .so  many  in  the  lower. 
On  ereitinsthelid,  they  are  seen  running  in  longitudinal  parallel  rows  in  grooves  in 

•  H.  Mdbom. 


Km..  17. 
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TENSOR   TARSI. 


the  cartilage.  Under  the  miscrosco|>e,  each  is  seeo  to  consist  of  a  straight  central 
lube,  round  the  sides  of  which  are  a  number  of  openings  leading  to  short  Civcal 
dilatations.  The  orifices  of  these  glands  are  situated  on  the  free  margin  of  the 
lids  behind  the  lashes.  They  are  lined  with  flattened  epithelial  cells  which,  in  the 
caecal  dilatations  and  ducts,  become  cubical  and  filled  with  fnt.  Their  function  is 
to  secrete  a  sebaceous  material,  which  prevents  the  lids  from  sticking  together. 

This  muscle  is  only  a  deeper  part  of  the 
orbicularis  palpebrarum,  and  lies  just  behind 
the  tendo  palpebrarum.  To  expose  it,  cut  perpendicularly  through 
the  middle  of  the  upper  and  lower  lids,  and  turn  the  inner 
halves  towards  the  nose.  After  removing  the  mucous  mem- 
brane,  the   muscle   will    be  seen   arising  from    the   ridge  of  the 


Tensor  Tarsi. 


Fig.  iS.— 'I'knsor  I'AKsi— Attachmcttt  of  thr  Okiucvlaris  PALriHRARUM  TO  THB  Immbm 
Part  or  thh  Basb  or  thb  Orbit.    {Safifify.) 

t,  I.  Inner  wall  of  the  orbit.  3,  t.  Internal  part  of  the  orViicuL-iriit  palpebrarum.  3,  3.  Attach- 
ment of  thi&  muscle  (o  the  circumference  of  the  ba<ie  of  the  orbit.  4.  t  ipcning  for  the  nasal 
artery,  s-  Tensor  I'arst.  6.  6.  Posterior  view  of  the  lids.  7,  7.  Orbital  portion  of  the 
Uclirymal  gland.  8,9,10.  Palpebral  portion  of  this  gland,  11,  ti.  Mouths  ot  iueacr«tory 
ducts. 


lachrymal  bone.  It  pa.sses  nearly  horizontally  outwards  for  about 
6.5  mm.,  or  yl  inch,  and  then  divides  into  two  portions,  which  are 
inserted  into  the  upper  and  lower  tarsal  cartilages,  close  to  the 
orifices  of  the  lachrymal  ducts.  It  is  probable  that  the  tensor  tarsi 
draws  backwards  the  open  mouths  of  the  ducts,  so  that  they  may 
receive  the  tears  at  the  inner  angle  of  the  eye.  It  is  supplied  by 
a  small  branch  from  the  facial  nerve. 

Let  us  now  examine  the  muscles  in  connection  with  the  nose  : 
namely — the  pyramidalis  nasi,  the  compressor  naris,  the  depressor 
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alse   nasi,  and  the  smaller  intrinsic  muscles  of  the  nose.     All  are 
supplied  by  the  facial  nen'c. 


CMrauCAton 
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Fic.  19. 


o.        J  1-    »    ■         This  IS  situated  on  the  bridge  of  the  nose,  one 
Pyratnioalis  Nasi.  u    -j       r  .l  ■  1  1  ■  j  ■  n 

'  on  each  side  of  the  mesial  line,  and  is  usually 

regarded   as  a  continuation  of  the    inner   part  of  the   occipito- 


MUSCLES   OF  THE   NOSE   AND    FACE. 


frontalis.  The  two  muscles  diverge  as  they  descend,  and  their 
fibres  blend  with  those  of  the  compressor  naris.  Their  action 
produces  transverse  wrinkles  of  the  skin  at  the  root  of  the  nose, 
as  in  the  expression  of  an  aggressive  feeling. 

.  This  muscle  is  triangular,   and  arises  by  its 

ompressor  r  .  gpe^  from  the  inner  side  of  the  canine  fossa  of 
the  superior  maxilla,  and  is  attached  \.o  a  broad  thin  aponeurosis 
which  spreads  over  the  dorsum  of  the  nose,  and  joins  its  fellow. 
The  origin  of  this  muscle  is  concealed  by  the  levator  labii  supe- 
rioris  alseque  nasi. 

When  this  muscle  is  reflected  from  its  junction  with  its  fellow, 
a  small  nerve  is  seen  running  down  towards  the  tip  of  the  nose. 
This  nerve  is  the  superficial  branch  of  the  nasal  nerve  (called  also 
najo-/obu/ar).  It  becomes  subcutaneous  between  the  nasal  bone 
and  the  cartilage,  and  supplies  the  tip  and  lobule  of  the  nose.  It  is 
joined  by  a  branch  of  the  facial  nerve  at  its  termination. 

This  aristi  from  Ihesuperior  maxilla,  above  Ihe  second 
incisor  tooth,  and  is  instrttd  into  the  septum  nnd  aU  of  Ihe 
nose.  It  is  situated  between  the  mucous  membrane  and  the 
muscular  structure  of  the  upper  lip;  so  that,  to  expose  it, 
the  upper  lip  must  be  everted,  and  the  mucous  membrane  removed. 

Besides  the  muscle:  above  descrilwd,  we  find  in  connection  with  the  cartilages  of 
the  alx  of  the  nose,  pale  muscular  fibres  which  have  no  very  definite  arrangement 
and  require  a  I  ens  for  their  deteclioo.  The  dilatator  nttris posterior  nrises  from  the 
nasal  process  of  the  5U|>erior  maxilla  and  the  sesamoid  cartilages,  and  is  inserted 
into  the  skin  of  the  margin  of  the  nostril ;  the  dilatator  naris  anterior  descends 
vertically  from  the  cartilage  of  the  aperture  to  its  free  margin.  The  action  of  these 
small  muscles  is  to  raise  and  evert  the  ala  of  the  nose,  and  to  counteract  its  ten- 
dency to  be  closed  by  atmospheric  pressure.  In  dyspnoea,  and  in  certain  mental 
emotions,  they  contract  with  great  energy. 


Depressor  Alae 
Nasi. 


This  arises  from  the  nasal  process  of  the  supe- 
rior maxillary  bone  near  its  orbital  margin,  and 
passing  downwards  divides  into  two  portions  : 
an  inner  inserted  into  the  side  of  the  ala  of  the 
an  outer,  into  the  upper  lip,  where  its 


nose 


Levator  Labii  Supe- 

rioris  Alaeque  Nasi, 

or    Levator    Labii 

Superioris   el   Ais 

Nasi. 

fibres   blend    with    the   orbicularis   oris    and 

levator  labii  superioris.     It  acts  chiefly  in  expressing  the  smile  of 

derision.     Its  habitual  use  occasions  the  deep  furrow  which,  in  most 

faces,  runs  from  the  ala  of  the  nose  towards  the  corner  of  the  mouti). 

-      ..  _  This  arises  from  the  lower  margin  of  the  orbit, 

'roris'^ProDrius"^'"  '•'•'  '^'^°'"  ^^  superior  maxilla  and  malar  bone, 
above  the  infra-orbital  foramen,  and  \%  inserted 
into  the  upper  lip,  where  its  fibres  blend  with  the  orbicularis  oris. 
It  is  nearly  an  inch  in  breadth  at  its  origin,  which  covers  the  infra- 
orbital vessels  and  nerves,  and  is  itself  overlapped  by  the  orbicu- 
laris palpebrarum. 
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.  This  muscle,  which  is  covered  by  the  levator 
eva  or  ngu  i  n  .  ^^•^^-^■^  supgrioris,  arises  from  the  canine  fossa  of 
the  superior  maxilla,  below  the  infra-orbital  foramen,  and  is  ;>»- 
serted  into  the  angle  of  the  mouth,  superficial  to  the  buccinator, 
its  fibres  blending  with  those  of  the  orbicularis  oris,  the  zygoinatici, 
and  the  depressor  angtili  oris. 

The  buccinator  arises  from  the  outer  surface 
of  the  alveolar  borders  of  the  upper  and  lower 
jaws  corresponding  to  the  molar  teeth,  and  behind  from  the 
pterygo-maxillary  ligament.  The  fibres  pass  forwards  and  con- 
verge, to  be  inserted  into  the  angle  of  the  mouth  and  the  muscular 
structure  of  the  lips;  the  central  fibres  decussate,  while  the  upper 
fibres  pass  to  the  upper  lip,  and  the  lower  fibres  pass  to  the  lower 
lip.  The  muscle  is  covered  on  its  inner  aspect  by  the  mucous 
njeinbrane  of  the  cheek,  and  on  its  outer  by  a  thin  fa.scia  which 
passes  backwards,  and  is  continuous  with  that  covering  the  pharynx. 

The  buccinator  is  the  principal  muscle  of  the  cheek.  It  forms 
with  the  superior  constrictor  of  the  pharynx  a  continuous  muscular 
wall  for  the  side  of  the  mouth  and  pharynx.  The  bond  of  connec- 
tion between  the  buccinator  and  the  superior  constrictor  is  a  ten- 
dinous band,  the  pterygo-maxillary  lij^ament.  This  ligament  (Fig. 
lo)  extends  from  the  hamular  process  vertically  to  the  posterior 
extremity  of  the  mylo  hyoid  ridge  of  the  lower  jaw  near  the  last 
molar  tooth.  It  is  simply  a  fibrous  intersection  between  the  two 
muscles. 

The  duct  of  the  parotid  gland  pierces  the  buccinator  obliquely, 
and  opens  into  the  mouth  opposite  the  second  molar  tooth  of  the 
upper  jaw. 

The  chief  use  of  the  buccinator  is  to  keep  the  food  between  the 
teeth  during  mastication.  It  can  also  widen  the  mouth.  Its  power 
of  ex]^lling  air  from  the  mouth,  as  in  whistling  or  playing  on  a 
wind  instrument,  has  given  rise  to  its  peculiar  name.  It  is  supplied 
by  the  facial  nerve,  and  is,  therefore,  affected  in  facial  paralysis. 

The  buccinator  is  in  relation,  externally  and  behind,  with  a 
large  amount  of  buccal  fat,  with  the  masseterand  temjjoral  muscles; 
ill  front  with  the  risorius,  the  levator  anguli  oris,  depressor  anguli 
oris,  the  zygoinatici,  the  duct  of  the  parotid  gland,  the  facial 
artery  and  vein,  and  the  facial  and  buccal  nerves;  internally  with 
the  mucous  membrane  of  the  mouth  and  buccal  glands ;  and  pos- 
teriorly with  the  pterygo-maxillary  ligament. 

The  buccinitor  muscle  is  covered  by  a  thin  layer  of  fascia. 
Buccal  Fascia.  which    adheres  closely  to  its  surface,  and  is  attached  lo 

the  aK'eolar  txjrder  of  the  opjier  and  lower  jaws.  This 
(tructnre  is  Ihin  o^'er  Ihe  anterior  |iart  of  the  muscle,  hut  more  dense  behind, 
where  it  is  continuous  with   the   aponeurosis  of  the  pharynx.     It  is  called  Ihe 
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^«f<-p-/^<j/7«^ytf/ /rfjfw,  since  it  supports  and  strengthens  the  muscular  walls  «f 
these  cavities.  In  consequence  of  the  density  of  this  fascia,  abscesses  do  not  readily 
burst  into  the  mouth  or  the  pharynx. 


I'eiisor  paUti. 


(irbicularjs  oris 

Pterygo-inaxillary   I 
ligament.  j 


Mylo-hyoJdeus. 

Os  hyoidc« 

Thyro-liyoid    Uga-  ( 

uient.  / 

Pomum  Aduni. 


Cricoid  cartilage. 
Trachea. 


(^losso-  pharyngeal 

n. 
Stylo-pharyngeus. 


Superior  laryngeal 
n.  and  %. 


External  Uryngeal 
n. 

C  rico-thyroidetis. 

Inferior    laryngeaJ 
I). 

0&iophagu». 


Fig.  20. — MuACLBS  op  tm»  Piiakvitx. 


The  ^Mt(-(7/ glands,  in  structure  compound  racemose  like 
the  salivary,  are  situated  between  the  buccinator  and  the 
mucous  membrane.  They  resemble  the  labial  glands 
found  beneath  the  mucous  membrane  of  the  lips,  though 
someu'hat  smaller.  Three  or  four  other  glands,  about  the  size  of  a  little  split  pea, 
should  be  made  out,  as  they  lie  between  the  masseter  and  buccinator;  these  are 
the  moiar  glands.  Their  secretion,  said  to  be  mucous,  is  conveyed  to  the  mouth 
by  separate  ducts  near  the  last  molar  teeth. 


FACIAL    ARTEKY 


Between  the  buccinator  and  the  niasseter,  there  is,  in  almost  all 
subjects,  an  accumulation  of  fat.  It  is  found,  l)eneath  the  zygoma 
especially,  in  large  round  masses,  and  may  be  turned  out  witii  the 
handle  of  the  scali)el.  It  helps  to  fill  up  the  iygoraatic  fossa,  and 
being  soft  and  elastic,  presents  no  obstacle  to  the  free  movements 
of  the  jaw.  Its  absorption  in  emaciated  individuals  occasions  the 
sinking  of  the  cheek. 

The  facial  (external  maxillary)  artery  is  the 
Facul  Artery.  ^^^^^    branch    of    the    external    carotid.     It 

ascends  tortuously  beneath  the  posterior  belly  of  ihe  diagastricus 
and  the  stylo-hyoideus,  next  through  or  under  the  substance  of  the 
submaxillary  gland  .;  it  then  rests  upon  the  mylo-hyoideus,  and 
suliseqnently  mounts  over  the  base  of  the  jaw  at  the  anterior 
fiige  of  the  masseter  muscle.  This  part  of  the  course  of  the 
facial  will  be  fully  examined  further  on  in  the  dissection  of  the 
neck.  It  now  ascends  tortuously  near  the  corner  of  the  mouth 
and  the  ala  of  the  nose,  towards  the  inner  angle  of  the  eye,  where, 
much  diminished  in  size,  it  inosculates  with  the  terminal  branch  of 
the  ophthalmic,  a  branch  of  the  internal  carotid.  In  the  first  part 
of  its  course  on  the  face,  the  artery  is  covered  by  the  platysma  and 
the  deep  fascia  ;  above  the  corner  of  the  mouth  it  is  cros-sed  by  a 
few  fibres  of  the  risorius  and  the  zygomatici ;  still  higher  it  is  cov- 
ered by  some  of  the  fibres  of  the  elevator  of  the  upper  lip.*  It  lies 
successively  upon  the  buccinator,  levator  anguli  oris,  and  levator 
labii  superioris  alaeque  nasi  muscles.  In  its  course  along  the  face 
it  gives  off  the  following  branches  : — 

a.  The  inferior  labial  artery  passes  inwards  umler  the  depressor  anguli  oris  and 
inosculates  with  the  mental  branch  of  the  inferior  dental,  the  inferior  coronary,  and 
the  siibnienial  arteries. 

h.  The  inferior  coronary  artery  cumes  off  near  the  angle  of  the  mouth,  either 
directly  from  the  facial,  or  in  cnmmon  with  the  superior  coronary.  It  runs  tortu- 
ously alnn^;  the  lower  lip,  lieneath  the  depressor  anguli  oris;  it  then  pierces  the 
orbicularis,  running  lietwecn  this  muscle  ami  the  mucous  membrane  of  the  lip.  It 
inosculates  largely  with  its  fellow,  the  inferior  labial  and  the  mental  arteries. 

t.  The  superior  coronary,  larger  than  the  preceding,  is  given  off  beneath  the 
lygomatioi.  It  proceeds  along  the  upper  lip  clnse  to  the  mucous  membrane,  and 
inosculates  with  its  fellow  ;  thus  is  formed  round  the  mouth  a  complete  arterial 
circle,  which  cnn  be  fell  pulsating  on  the  mner  side  of  the  lip,  near  the  free 
border.  From  this  circle  numerous  branches  pass  olT  to  the  papilLi:  of  the  lips 
and  the  labial  glands.  Tlie  superior  coronary  gives  off  a  branch,  the  artery  of  the 
tffitum,vt\\\ch  ascends  along  Ihe  septum  to  the  apex  of  the  nose;  also  a  small  one 
to  the  ala  nasi. 

4  The  lateral  artery  of  the  nose,  a  branch  of  cmsiderable  size,  arises 
opposite  the  ala  nasi,  ramifies  npon  the  external  surface  of  the  nose,  and  inoscu- 
Ules  with  ihe  nasal  branch  of  the  ophthalmic  artery,  the  infra  orbital,  and  the 
artery  of  ihe  septum. 


*  Not  infrequeiitly  the  artery  lies  superficial  lo  this  muscle. 
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e.  The  arg^lar  artery,  which  may  be  regarded  as  the  lermination  of  the 
facial,  inosculaics  on  the  inner  side  of  Ihe  temlo-paliiehrarum  with  the  nasal  branch 
of  the  ophthalmic  artery. 

The  facial  artery  supplies  numerous  branches  to  the  muscles  of 
the  face,  and  inosculates  with  the  transversalis  faciei,  infra-orbital, 


Fic.  31. — Bkanciiks  op  thh  Extkrnal  Cahutiu  Amtmmv. 
External  carotid.  ».  Lingiul,  i.  Fnclnl.  4.  Inferior  liihial.  5.  Inferiorcoronury.  6.  Supe* 
rior  coronary.  7.  I.aleral  nakal.  B.  Anifiilar.  9.  Superior  thyroid  10  ;ind  16.  Occipital. 
11.  Poftlerior  auricular.  11.  Anterior  auricular.  13.  Internal  maxillary.  14.  Traiuver»e 
facial.  15.  Middle  temporal.  17.  Anterior  temporal.  18.  Potterior  temporal,  ig.  Supra- 
orbitaL    so.  Frontal. 


the  mental,  the  sublingual  branch  of  the  lingual,  the  nasal  branches 
of  the  internal  maxillary  and  the  ophthalmic,  the  ascending  pharyn- 
geal and  descending  palatine  arteries. 

The  facial  artery  and  its  branches  are  surrounded  by  a   minute 
plexus  of  nerves  (nervi  molles)  invisible  to  the  naked  eye.     They 
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are  derived  from  the  superior  cervical  ganglion  of  the  sympathetic, 
and  exert  a  powerful  influence  over  the  contraction  and  dilatation 
of  the  capillary  vessels,  and  thus  occasion  those  sudden  changes  in 
the  countenance  indicative  of  certain  mental  emotions,  e.g.,  blush- 
ing or  sudden  paleness. 

The  facial  vein  does  not  run  with  the  artery,  but  takes  a 
straight  course  from  the  inner  angle  of  the  eye  to  the  anterior  border 
of  the  masseter.  In  this  course  it  descends  upon  the  levator  labii 
superioris,  then  passes  beneath  the  zygomatic  muscles,  over  the 
termination  of  the  parotid  duct,  and  at  the  anterior  border  of  the 
masseter  passes  over  the  jaw,  behind  the  facial  artery,  and  joins  the 
I  internal  jugular. 

The  facial  vein  is  k  continaalion  of  the  frontal,  which  descends  over  the  fore- 
head, and,  after  receiving  the  supra-orbiial,  lakes  the  name  of  ani;ular  al  the  cor- 
ner of  the  eye.  It  coinmunicaies  with  llie  ophthalmic  vein,  receives  the  veins  of 
the  eyelids,  the  external  part  of  the  nose,  the  coronary  veins,  and  others  Ironi  the 
mu!>cles  of  the  face.  Near  the  angle  of  the  moulh  it  is  increased  in  size  l>y  a 
communicating  branch  from  the  infra  orbital  vein,  and  by  a  large  vein  which  conies 
from  the  lemporo-maxillary  vein.  The  other  veins  which  empty  themselves  into 
the  facial  correspond  with  the  branches  given  off  from  the  facial  arleiy. 

This  artery  arises  from  the  temporal,  or  occa- 
sionally from  the  external  carotid  in  the  sub- 
stance of  the  parotid  gland.     It  runs  forwards 
across  the  masseter  between  the  parotid  duct  and  the  zygoma,  and 
is  distributed  to  the  glandula  socia  parotidis,  and  the   masseter. 
>It    anastomoses   with   the    infra-orbital,   buccal,  and  facial.     It  is 
I  seldom  of  large  size,  except   when  it  sujiplies  those   parts  which 
I  usually  receive  blood  from  the  facial.     We  have  seen  it  as  large  as 
a  goose  quill,  furnishing  the  coronary  and  the  nasal  arteries,  the 
facial  itself  not  being  larger  than  a  sewing-thread. 

The  parotid  gland  is  now  to  be  examined.     Its  boundaries,  its 
fdeep  relations,  the  course  of  its  duct,  and  the  objects  contained 
within  the  gland,  must  be  carefully  observed. 

The  parotid,  the  largest  of  the  salivary  glands, 
occupies  the  space  between  the  ramus  of  the 
jaw  and  the  mastoid  process,  and  weighs  between  five  and  eight 
drachms  (20  to  32  gm.).     It  is  bounded  above  by  the  zygoma;  be- 
low, by  the  sterno-mastoid  and  digastric  muscles;  behind,  by  the 
ttnealus  auditorius  exlernus  and   the  mastoid   process ;  in  front,  it 
jJies  over  the  ascending   ramus  of  the  jaw,  and  is  prolonged   for 
|some  distance  over  the  masseter.     It  is  separated  from  the  submax- 
Tillary  gland  by  the  stylo-maxillary  ligament  ;  sometimes  the  two 
glands  are  directly  contiguous. 
The  superficial  surface  of  the  gland  is  flat,  and  covered  by  a 


Arteria  Transversalis 
Faciei. 


Parotid  Gland. 
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Strong  layer  of  fascia,  a  continnation  of  the  cervical,  and  has  one 
or  two  lymphatic  glands  lying  on  it. 

It  not  only  surrounds  the  gland,  but  tends  down  numerous  pnrtitions  which 
form  a  framework  for  its  lobes.  The  density  of  this  shealh  explains  Ihe  pain 
caused  by  inHammation  of  the  gland,  the  tardiness  with  which  abscesses  within  it 
make  their  way  lo  the  surface,  and  the  propriety  of  an  early  opening. 


f  Ki.  9d. 


The  deep  surface  of  the  gland  is  irregular,  and  moulded  upon 

the  subjacent  parts. 

Thus  it  sends  a  prolongation  which  passes  inwards  between  the  neck  of  the  jaw 
and  the  internal  l.-ilcral  ligament;  another  process  which  passes  in  front  of  Ihe 
styloid  process,  and  extends  upwards  and  occupies  the  (MMterior  part  of  the  glenoid 
cavity;  a  third  prociss  pas.sfs  l)ehiiid  the  .styloid  process,  below  the  ma-'toid  pro- 
cess and  liehind  the  sterno-m.istiiid  miiscle,  and  sometimes  penetrates  deep  enough 
to  l>e  in  contact  with  the  internal  jugular  vein. 


PAROTID   GLAND. 
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The  internal  carotid  artery  and  internal  jugular  vein  are  in  con- 
tact with  the  gland  behind. 

On  carefully  removing  the  substance  of  the  parotid  gland,  the 
following  structures  are  seen  in  its  interior,  proceeding  in  the  order 
of  their  depth  from  the  surface  : — 

1.  Two  or  more  small  lymphatic  glands. 

2.  The  pes  anserinus,  or  primary  branches  of  the  facial  nerve, 
which  emerge  at  its  anterior  border. 

3.  Branches  from  the  great  auricular  and  auriculo-temporal  nerves 
which  communicate  in  its  substance  with  the  facial  nerve. 

4.  The  external  jugular  vein  formed  by  the  junction  of  the  in- 
ternal maxillary  and  temporal  veins. 

5.  The  external  carotid  artery,  which,  after  distributing  many 
branches  to  (he  gland,  divides,  opposite  the  neck  of  the  jaw,  into 
the  internal  maxillary  and  temporal,  the  latter  giving  off  in  the 
gland  the  posterior  auricular  and  transverse  facial  arteries. 

That  portion  of  the  gland  which  lies  on  the  mosselcr  muscle  is  calleJ  g/uNi/u/a 
sofiii  piirflUis.  It  varies  in  siie  in  liilTerenl  sulijecis ;  .ind  is  situated  chieHy  aliove 
the  parotid  duct,  into  wliich  it  |iours  its  secretion  by  one  or  two  smaller  ducts. 

The  duct  of  the  parotid  gland  (ductus  Stenonis*),  about  two 
inches  and  a  half  {6.5  c.  w.)  long,  3  mm.  in  diameter,  is  very  thick 
and  strong.  In  this  respect  it  differs  from  the  duct  of  the  submax- 
illary gland,  which  is  less  exposed  to  injury.  The  volume  of  the 
parotid  is  26  c.  cm.,  its  weight  is  6.75  drachms  (27  gm.).  It  runs 
transversely  forwards  over  the  masseter,  about  an  inch  {^2.5  c.  m.) 
below  the  zygoma,  through  the  fat  of  the  cheek,  then  perforates 
the  buccinator  obliquely,  and  ojiens  into  the  mouth  opposite  the 
second  molar  tooth  of  the  upper  jaw.  Near  its  termination  it  is 
crossed  by  the  zygomalicus  major  and  the  facial  vein.  After  per- 
forating the  buccinator,  the  duct  passes  for  a  short  distance  between 
the  muscle  and  the  mucous  membrane.  Its  orifice  is  small  and 
contracted  comfiared  with  the  diameter  of  the  rest  of  the  duct, 
hich  will  admit  a  crow  quill  ;  it  is  not  easily  found  in  the  mouth, 
being  concealed  by  a  fold  uf  mucous  membrane. 

The  direction  of  the  parotid  duct  corresponds  with  a  line  drawn 
from  the  middle  of  the  lobule  of  the  ear  to  a  point  midway  between 
the  nose  and  the  mouth. 

The  blood  supply  of  the  parotid  is  derived  from  the  external 
carotid  and  its  branches,  which  are  accompanied  by  their  respective 
veins,  lis  nerves  are  supplied  from  the  sym)>athetic  plexu»Tiround 
the  external  carotid,  the  auriculo-temporal,  the  great  auricular,  and 
the  facial  nerves. 


'  .Vic.  Sle 


/?/  GliiiiJulis  Oris,  tte.     BaU  1661. 


64 


THE   FAOAL    NERVE. 


Portio  dura,  or 
Facial  Nerve. 


The  lymphatic  glancLs  aliout  ihe  parotid  deserve  notice,  since  they  are  liable  to 
become  enlarged,  and  simulate  disease  of  the  parotid  itself.  A  lymphatic  gland 
lies  close  to  the  root  of  (he  zygoma,  in  front  of  the  cartilage  of  the  ear;  this  gland 
is  sometimes  aHecled  in  disease  of  the  external  tunics  of  the  eye ;  t.  g.,  io  pmu- 
lent  ophthalmia ;  also  in  affections  of  the  scalp. 

To  display  the  [ilexiis  of  nerves  (pes  anserinus),  formed  by  the 
branches  of  the  facial,  cut  into  the  parotid  gland  by  a  vertical 
incision  until  the  main  trunk  of  the  nerve  is  reached. 

This  is  the  seventh  cranial  nerve,  and  is  the 
motor  nerve  of  the  face.  It  supplies  all  the 
muscles  of  expression,  the  platysma,  and  the 
buccinator.  Through  some  of  its  branches  it  supplies  other 
muscles,  the  description  of  which  will  be  deferred  till  the  facial 
nerve  is  dissected  in  the  temporal  bone. 

It  arises  immediately  below  the  pons  Varolii,  from  the  lateral  tract  of  the  me- 
dulla oblongata,  between  the  olivary  and  restiform  bodies.  The  nerve  enters  the 
meatus  auditorius  internus,  Ijnng  Uf>on  the  auditory  nerve,  traverses  a  tortuous 
bony  canal  {nqiitduttus  F<tlloj>ii)  in  Ihe  petrous  portion  of  the  temporal  bone,  and 
leaves  the  skull  at  the  slylo-masloid  foramen.  Its  course  and  connections  in  the 
temporal  bone  will  be  studied  hereafter :  at  present  we  must  trace  the  facial  part 
of  the  nerve. 

Having  emerged  from  the  stylo-niastoid  foramen,  the  nerve 
enters  the  parotid  gland,  and  divides  behind  the  ramus  of  the  jaw 
into  two  primary  branches,  named,  from  their  distribution, 
temporo-faciat  and  cei-vico facial.  These  primary  branches  cross 
over  the  external  carotid  artery  and  the  external  jugular  vein,  and 
form,  by  their  communications  within  the  substance  of  the  parotid, 
the  plexus  called  {yes  anserinus,  from  its  fancied  resemblance  to 
the  skeleton  of  a  goose's  foot.     (Fig.  23.) 

Close  to  the  stylomastoid  foramen,  tlie  facial  nerve  gives  off  its 
posterior  auricular  branch  (Fig.  23),  which  ascends  behind  the 
ear  and  divides  into  two,  an  auricular  and  an  occipital. 

The  former  supplies  the  retrahens  and  attollens  aurem,  the  latter  the  posterior 
belly  of  the  occipito-frontalis.  This  branch  communicates  with  the  deep  branch 
of  the  great  auncular  n  ,  with  llie  small  occipital,  and  with  the  auricular  branch 
of  Ihe  pneuniogastric.  Its  two  next  bramhts  supply  the  stylo-hyoideos  and  the 
posterior  belly  of  the  digastricus.  The  digastric  nerve  enters  the  muscle  by  many 
filaments;  the  nerve  to  ihe  stylo-hyoid  is  long,  and  enters  the  muscle  about  the 
middle.  The  stylo-hyoid  branch  communicates  with  the  synipalhelic  on  the  ex- 
ternal carotid  a. ;  the  digastric  branch  with  the  glosso  pharyngeal  near  the  base  of  the 
skull.    These  two  muscular  nerves  are  frequently  given  olT  from  a  common  branch. 

The  temporo-facial  division,  the  larger  of  the  two,  in  passing 
through  the  parotid  gland,  crosses  the  external  carotid  and  the 
neck  of  the  jaw,  receives  two  or  more  communications  from  the 
auriculo-temjioral  (branch  of  the  fifth),  and  subdivides  into  tem- 
poral, malar,  and  infra-orbital  branches. 


^V  The  lemforal  branches  ascend  over  the  zygoma,  supply  the  frontalis,  the  altra- 
bens  aurem,  the  orbicularis  palpebrarum,  the  corrugator  supercilil,  and  tensor 
tarsi,  and  communicate  with  Hlaments  of  the  supra-orbital  nerve,  with  the  tein- 
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poral  branch  of  the  superior  maxillary  n.,  with  the  auriculotemporal  n.,  and  with 
the  lachrymal  n. 

The  mnliir  branches  cross  the  malar  bone,  supply  the  orbicular  muscle,  and 
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communicate  with  filaments  of  ihc  Ucbrymal,  the  supra-orbital,  (he  superior  max- 
ilUry,  and  the  nular  branch  of  the  superior  maxillary. 

The  infra-orbital  branches  are  the  largest,  and  proceed  trans- 
versely forwards  over  the  tnasseter  beneath  the  zygomatici,  to 
supply  tiie  orbicularis  oris,  the  elevators  of  the  upper  lip,  and  the 
muscles  of  the  nose. 

The  suijcrficial  branches  join  with  the  nasal  and  infrii' trochlear  branche!>  of  the 
ophthalmic  along  the  side  of  the  nobe;  the  deep  branches  communicate  beneath 
the  levator  labii  superioris  with  the  infra-orbital  branches  of  the  su|)erior  majLillary 
nerve  forming  the  in/ra-orHlal flejcus,  and  also  with  the  buccal  branches  of  the 
facial. 

The  cervico-facial  division,  joined  in  the  parotid  gland  by 
filaments  from  the  great  auricular  (branch  of  the  cervical  plexus), 
descends  towards  the  angle  of  the  jaw,  and  subdivides  into  buccal, 
supra  and  infra-maxillary  branches. 

The  huccnl  branches  pass  forwards  over  the  masseter  parallel  with  the  parotid 
duct,  and  supply  the  buccinator;  they  communicate  with  the  buccal  branch  of  the 
inferior  maxillary  nerve  (third  division  of  the  fifth),  and  with  the  infra-orbilal 
nerve. 

The  supra  maxillary  branches  advance  over  the  masseter  and  facial  artery,  and 
run  under  the  platysma  and  the  depressor  muscles  of  the  lower  lip,  all  of  which 
they  supply.  Some  of  the  filaments  communicate  with  the  mental  branch  of  the 
inferior  dental  nerve. 

The  infra-maxillary  or  cervical  branches,  one  or  more  in  number,  arch  forwards 
below  the  jaw  covered  by  the  platysma,  as  low  as  the  hyoid  bone,  and  communi- 
cate with  the  superficial  cervical  (branch  of  the  cervical  plexus). 


Sensory  Nerves  of 
the  Face. 


These  are  the  supra-orbital,   the   supra-   and 
infra-trochlear,  the  naso-lobular,  the  temporo- 
malar,   the  infra-orbital,  and  the  mental,  all 
branches  of  the  fifth  pair. 

The  siipra-orhilal  nerve  is  the  continuation  of  the  frontal,  which  is  a  branch 
of  Ihc  first  division  of  the  fifth  pair.  It  leaves  the  orbit  through  the  supraorbital 
notch  and  ascends  upon  the  forehead,  at  first  covered  by  the  orl'iculoris  ond 
occipito-frontalis.  It  presently  divides  into  two  sets  of  branches — an  outer,  the 
larger,  which  passes  backwards  as  far  as  the  occipital  bone,  and  an  inner,  which 
ascends  as  far  as  the  parietal  bone.  It  distributes  sens')ry  muscular  branches  also 
to  the  orbicularis  palpebrarum,  comigator  supercilii,  the  occipito-frontalis,  to  the 
pericranium  and  branches  which  supply  the  skin  of  the  forehead,  upper  eyelid, 
and  scalp.  It  communicates  with  the  facial  nerve  on  the  forehead.  The  supre- 
orliUal  artery  is  a  branch  of  the  ophthalmic. 

The  supra-trochlear  «.,  or  internal  frontal,  appears  at  the  inner  angle  of  the 
orbit  between  the  supra-orbital  foramen  and  the  pulley  of  the  superior  oblique, 
and  sends  down  in  front  of  the  pulley  a  loop  to  communicate  with  the  infra- 
trochlear  branch  of  the  nasal.  The  main  trunk  of  the  nerve  ascends  to  the  fore- 
head.    Its  further  course  has  l)«en  described  (p.  29). 

The  infra-lrOihlear  n.  issues  from  the  orijit  below  the  pulley,  and  supplies 
branches  to  the  eyeliils,  the  conjunctiva,  lachrymal  sac,  and  the  side  of  the  nose 
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^»  The  infra-orbilal  nerve  is  the  terminal  braiicii  of  the  superior 
maxillary  or  second  division  of  the  fifth  nerve.  It  emerges  with 
its  artery  from  the  infra-orbital  foramen,  covered  by  the  levator 
labii  sui>erioris. 

The  nerve  immediately  divides  into  several  branches,  palpebral,  nasal,  and 
labial,  the  pilpebnil, ascending  beneath  the  orbicularis,  supply  the  lower  eyelid, 
and  communicate  with  the  facial  and  the  malar  branch  of  the  orbital  nerve ;  the 
nasal  pa'«s  inwards  to  supply  the  nose,  and  joia  the  nasal  branch  (naso- lobular)  of 
I  ihe  ophthalmic;  the  labial,  by  far  the  most  numerous,  descend  into  the  upper  lip. 


Fig.  34.— Diacram  of  thi  Sknsoiiy  Nirvks  nr  the  ScAi.r  axo  Facl 
i.  Okai  occtpiul.     a.  Small  occlpitaL     3.  Auricular  br.  of  the  pneumogastnc.     4.  Great  aiiri- 
cnlir.     5.  Auriculo-tcntporal.    6.  Tettiporal   t>r.   of  superior  maYilUry   nerve.     7,  Supta- 
orljilAl.    ft.  Suprx-lrochlear,    9.  Malar  br.  of  superior  maxilUry  ncrre.    10.  Infra.lrochlear. 
ti.  Naso-lobuUr.    19.  Infrv-orbital.     13.  Buccal  br.  of  inferior  txuxUlary  nerve.     14.  Menial. 
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twnemth  the  levator  labii  superioris,  and  eventually  terminate  in  lashes  of  filaroents, 
which  endow  the  papillx  of  the  lip  and  Ihe  mucous  membrane  of  the  mouth  with 

quisile  sensibility.     Close  10  the  infra-orbital  foramen  is  the  infra-orbital  plexus, 

fore  alluded  to  (p.  66). 

The  infra-orhitiil  artery  is  the  terminal  branch  of  the  internal 
majiillary ;  it  supplies  the  muscles,  the  skin,  and  the  front  teeth  of 
the  upjier  jaw,  and  inosculates  with  the  transverse  facial,  buccal, 
facial,  and  coronary  arteries. 

The  naio-MuUr  nerve  is  the  external  branch  of  the  nml  nerve  and  is  dU- 
ited  to  tlie  tip  and  lobule  of  the  nose,  and  is  joined  by  Alaments  from  Ihe  bcial 
Tve. 
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The  temporal  br,inch  of  the  orbital  nerve  (branch  of  the  superior  maxillary 
nerve,  ninning  along  tfae  ouler  wall  of  the  orbit,  and  which  divides  into  a  temporal 
and  a  malar  branch)  issues  through  the  temporal  fascia  about  a  finger's  breadth 
above  the  rygoma,  and  supplies  the  skin  of  the  temple.  It  communicates  with  the 
facial  and  the  auriculotempural  nerves. 

The  malar  nerve,  a  branch  also  of  the  orbital  nerve,  issues  through  a  foramen 
in  the  malar  bone,  and,  after  piercing  the  orbicularis  palpebrarum,  supplies  the 
skin  of  the  cheek  over  the  malar  bone.  It  communicates  with  the  facial  and  the 
palpebral  branches  of  the  infra-urbital  nen'e. 

The  mental  nefvc  is  a  branch  of  the  inferior  maxillary  or  third 
division  of  the  fiftli.  It  emerges  from  the  menial  foramen  in  the 
lower  jaw,  in  a  direction  upwards  and  backwards,  beneath  the 
depressor  anguli  oris.  It  soon  divides  into  a  number  of  branches 
beneath  the  depressor  labii  inferioris,  some  of  which  supply  the  skin 
of  the  chin,  but  the  greater  number  terminate  in  the  papillse  of  the 
lower  lip.     It  communicates  with  the  facial  nerve. 

The  mental  artery  is  a  branch  of  the  inferior  dental.  It  supplies 
the  gums  and  the  chin,  and  inosculates  with  the  sub-mental,  the 
inferior  labial,  and  inferior  coronary  arteries. 

To  expose  the  contents  of  the  orbit,  remove 
issec  on.  ^^^^  portion  of  the  orbital  plate  which  forms 

the  roof  of  the  orbit  as  far  back  as  the  optic  foramen,  making 
one  section  with  a  saw  on  the  outer  side,  and  the  other  on  the 
inner  side  of  the  roof,  so  that  the  two  sections  converge  at  the 
optic  foramen.  In  doing  this,  be  careful  not  to  injure  the  little 
pulley  on  the  inner  side  for  the  superior  oblique.  If  the  bone 
be  sufficiently  sawn  through,  a  gentle  tap  with  the  saw  on  the 
front  of  the  orljital  j)late  will  fracture  its  thin  wall  transversely. 
The  anterior  fourth  of  the  roof  should  be  turned  forwards  and 
downwards  and  ke[)t  in  this  position  by  hooks;  the  remainder  is  to 
be  removed  by  bone  forceps  nearly  as  far  as  the  optic  foramen,  so 
as  to  leave  a  ring  of  bone  from  which  most  of  the  ocular  muscles 
have  their  origin.  The  eyeball  should  be  made  tense  by  blowing 
air  through  a  blowjiipe  passed  well  into  the  globe  through  the 
cranial  end  of  the  optic  nerve. 

The  roof  being  removed,  we  expose  the  fibrous 
membrane  which  lines  the  walls  of  the  orbit. 
It  is  a  continuation  of  the  dura  mater  through 
Ihe  sphenoidal  fissure.  Traced  forwards,  we  find  that  it  is  loosely 
connected  to  the  walls  of  the  orbit,  and  that  at  the  margin  of  the 
orbit  it  divides  into  two  layers,  one  of  which  is  continuous  with  the 
I^riosteum  of  the  forehead,  the  other  forms  the  broad  tarsal  liga- 
ment whicli  fixes  the  tarsal  cartilage. 

The  periosteum  is  now  to  be  removed,  and  the  fascia  of  the 
orbit  made  out.  The  following  objects  should  then  be  carefully 
traced  :   in  the  middle  are  seen  the  frontal  artery  and  nerve,  lying 
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on  the  levator  palpebric  ;  on  the  outer  side,  the  lachrymal  nerve 
and  artery  pass  forwards  on  the  external  rectus  to  the  lachrymal 
gland,  which  lies  under  cover  of  the  external  angular  process;  on 
the  inner  side  is  the  fourth  nerve,  lying  on  and  supplying  the 
siii)erior  oblique. 

The  fascia  of  the  orbit  provides  the  lachrymal 
gland  and  each  of  the  muscles  with  a  loose 
sheath,  thin  and  delicate  at  the  back  of  the 
orbit,  but  stronger  near  the  eyeball.  It  is 
pierced  behind  by  the  optic  nerve  and  by  the  arteries  and  nerves  of 
the  orbit,  while  in  front  it  is  connected  with  the  ocular  conjunctiva 
close  to  the  cornea.     The  sheaths  are  firmly  adherent  to  the  mus- 


Fascia  of  the   Orbit 
and  Capsule  of 
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cles,  and  their  tendinous  insertions  into  the  globe  are  connected  by 
I  the  fascia.  From  the  insertions  of  the  muscles  it  is  reflected  as  a 
'  double  layer  backwards  over  the  globe,  so  that  it  resembles  a  serous 
membranous  sac — a  tunica  vaginalis — one  layer  being  loosely  con- 
nected with  the  globe,  the  other  lining  the  fat  in  which  the  globe 
set.  These  layers  are  lined  with  epithelium,  and  are  separated 
)y  an  external  lymph  space.  This  reflection  of  the  orbital  fascia 
is  called  the  capsule  of  Tenon,  its  use  being  to  allow  free  movement 
of  the  globe. 

The  orbit  contains  a  large  quantity  of  granular  fat,  which  forms 
■  a  soft  bed  for  the  eye,  and  prevents  its  being  retracted  too  far  by  its 
luscles.     Upon  the  amount  of  this  fat  depends,  in  some  measure, 
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the  prominence  of  the  eyes.     Its  absorption  in  disease  or  old  age 
occasions  the  sinking  of  the  eyeballs. 

_  .   .  In  the  middle  of  tlie  orbit  is  the  eyeball,  sur- 

Orbh.*  °  rounded  by  more  or  less  fat,  and  attached  to 

it  are  six  muscles  which  move  it :  four,  run- 
ning forwards  in  a  straight  direction,  are  called  the  rec/i,  and  arc 
arranged  one  above,  one  below,  and  one  on  each  side  of  the  globe; 
the  remaining  two  are  called,  from  their  direction,  obliqui,  one 
superior,  the  other  inferior.  There  is  also  a  muscle  to  raise  the 
upper  eyelid,  termed  Ifvator  pa/pebne.  The  ner-oes  are  :  the  optic, 
which  passes  through  the  optic  foramen  ;  the  third,  the  fourth,  the 
first  division  of  the  fifth,  the  sixth,  and  some  filaments  of  the  sym- 
pathetic, all  of  which  pass  through  the  sphenoidal  fisfiure.  The  third 
supplies  all  the  muscles  with  motor  power,  except  the  superior 
oblique,  which  is  supplied  by  the  fourth,  and  the  external  rectus, 
which  is  sujjplied  by  the  sixth.  The  first  or  ophthalmic  division  of 
the  fifth  divides  into  a  frontal,  lachrymal,  and  ra^al  branch.  The 
o|jhthalmic  artery,  a  branch  of  the  internal  carotid,  passes  into  the 
orbit  through  the  optic  foramen  ;  its  vein  p.isses  backwards  through 
the  sphenoidal  fissure  to  join  the  cavernous  sinus. 

The  ophthalmic,  or  first  division  of  the  fifth — 
a  sensory  nerve — after  giving  oflT  from  its  inner 
and  lower  side,  whilst  within  the  cavernous  sinus,  the  nasal  nerve, 
divides  into  the  frontal  and  lachrymal  nerves,  of  which  the  former 
is  the  larger. 

Il  U  the  smallest  division  of  the  fifth,  and  runs  forwards  for  the  distance  of  al>out 
an  inch  (^.5  c.  m.);  in  Its  course  it  is  connected  with  the  cavernous  plexus  of  the 
sympathetic,  with  the  third,  fourth,  and  sixth  nerves,  and  close  to  its  origin  from 
the  Gasserian  ganglion  it  sends  off  a  small  recurrent  branch  to  the  tentorium 
ccrebelli. 

One  of  its  divisions,  the  frontal  nerve,  runs  forwards  upon  the 
upper  surface  of  the  levator  palpebrcc,  on  which,  about  midway  in 
the  orbit,  it  divides  into  two  branches — the  supra-trochlear  and  the 
supra-orbital. 

a.  The  sufratrochltar,  the  smaller  of  the  two  (Fig.  a6)  runs  obliquely  inwards 
above  the  pulley  of  the  superior  oblique  to  the  inner  angle  of  the  orbit.  Here  it 
gives  off  a  small  communication  downwards  to  the  infra  trochlear  branch  of  the 
nasal,  and  then  divides,  after  passing  between  the  bone  and  the  orbicularis  pal- 
pebrarum, into  filanienls  which  supply  the  skin  of  the  upper  eyelid,  forehead,  and 
nose.  r)ne  or  two  small  filaments  may  be  traced  through  the  bone  to  the  mucous 
membrane  of  the  frontal  sinuses.  , 

b.  The  supra-orbilal  is  the  continuation  of  the  frontal  nerve,  and 
runs  forwards  on  the  levator  palpebra:  to  the  supra-orbital  notch, 
through  which  it  ascends  to  supply  the  skin  of  the  upper  eyelid, 
forehead,  pericranium,  and  scalj).     Its  cutaneous  branches,  an  inner 
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and  an  outer,  which  run  upwards  beneath  the  occipitofrontalis,  have 
been  described  in  the  dissection  of  the  scalp  (p.  27).    It  supplies  with 
common  sensation  the  orbicularis  palpebrarum,  the  occipito-fron- 
talis,  and  the  cornigator  supercilii,  where  it  joins  the  facial  nerve. 
This  is  the  smallest  of  the  three  branches  of 


Lachrymal  Nerve. 


the  ophthalmic  nerve.     It  runs  along  the  upper 


border  of  the  external  rectus  on  the  outer  side  of  the  orbit  with  the 
lachrymal  artery,  through  the  lachrymal  gland,  which  it  supplies  as 
well  as  the  upper  eyelid.  Its  branches  within  the  orbit  are:  i,  a 
branch  which  passes  down  behind  the  lachrymal  gland  to  com- 
municate with  the  orbital  branch  of  the  superior  maxillary  nerve ; 
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filaments  to  the  lachrymal  gland.     It  then  pierces  the  palpebral 
Tigament  to  supply  the  skin  of  the  upper  eyelid. 

This  nerve  enters  the  orbit  through  the  sphe- 
noidal fissure  above  the  other  nerves.  It  runs 
along  the  inner  side  of  the  frontal  nerve,  and 
enters  the  upper  or  orbii.il  surface  of  the  superior  oblicpie,  to  which 
I  it  is  solely  distributed.  This  nerve  is  joined  in  the  outer  w.iU  of  the 
^Ktvrmous  sinus  by  filaments  from  the  sympathetic.  It  communic.itcs 
^Bccasionally  with  the  lachrymal,  and  the  ophthalmic  division  of  the 
^Bflh.  Here  also  it  sends  backwards  two  or  more  filaments  to  supply 
pVne  tentorium  cerebelli. 

,  __, ,  ^,,_j         This  gland    is    situated    below   the    external 

angular  process  of  the  frontal  bone.     It  con- 
(of  an  orbital  and  palpebral  portion — the  former  placed  beneath 
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the  external  angular  process  of  the  frontal  bone  in  a  depression 
for  its  reception,  the  latter  extending  to  the  margin  of  the  upper 
lid.  The  orbital  portion  is  oval,  flattened,  and  curved,  is  held  in 
place  by  a  suspensory  ligament  attached  to  the  bone,  and  extends 
one-fifth  of  the  distance  into  the  orbital  cavity  from  this  base. 
It  is  J^  of  an  inch  (19  mm.)  from  before  backwards,  }i  inch  (13 
mm.)  wide,  J-6  of  an  inch  (3  mm.)  thick,  and  weighs  .8  of  a  gm., 
and  has  a  volume  of  about  0.66  cm.  It  is  limited  externally 
by  the  external  palpebral  ligament,  internally  by  the  edge  of  the 
superior  rectus.  The  palpebral  portion  is  quadrilateral,  smaller, 
thinner,  and  is  in  contact  with  the  palpebral  conjunctiva.     It  is  ^ 


Fiu.  37.— Lachrvmal  Gland. 

7.  7.  Orliiul  portion  of  the  lachrymal  gland,  8,  9.  la  Palpebral  portion  of  this  gUnd. 

tt.  11.  Nfouths  of  ill  excretory  ducts. 


of  an  inch  (9  mm.)  long,  nearly  as  wide,  and  ^ijof  an  inch  (2  mm.) 
thick.  The  lachrymal  gland  empties  by  ten  to  fifteen  excretory 
ducts  which  run  parallel  and  ]>erforate  the  conjunctiva  in  a  row  on 
the  upper  lid  }(  of  an  inch  (6.5  mm.)  above  the  tarsal  cartilage 
near  the  external  canthus.  They  are  not  easily  discovered  in  the 
human  eye ;  in  that  of  the  horse  or  bullock  they  are  large  enough 
to  admit  a  small  probe.  The  secretion  of  the  gland  keeps  the  sur- 
face of  the  cornea  constantly  moist  and  polished  ;  but  if  dust,  or 
any  foreign  substance,  irritate  the  eye,  the  tears  flow  in  abundance 
and  wash  it  off. 

All  the  muscles  of  the  orbit,  with  the  exception  of  the  inferior 
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abliqiie,  arise  from  the  margin  of  the  foramen  opticum,  and  pass 

[forwards,  like  ribands,  to  their  insertions. 

J       ,      p  I    h  Ti^his  muscle  crises  from  the  roof  of  the  orbit, 

eva  or     ape  rse.       above  and  in  front  of  the  optic   foramen.      It 

[gradually  increases  in  breadth,  and    terminates  in   a  broad,  thin 

,  B[ioneurosis,  which  is  inserted  into  the  upper  surface  of  the  tarsal 

cartilage  beneath  the  palpebral  ligament.    It  is  constantly  in  action 

when  the  eyes  are  open,  in  order  to  counteract  the  tendency  of  the 

lids  to  fall.     As  sleep  approaches,  the  muscle  relaxes,  the  eyes  feel 

lieavy,  and    the  lids   close.     Its   nerve   comes  from   the  superior 


fio.  18. — MuiicLtts  or  THR  Evn.     Ligahbkt  of  Zimn. 

^^nt  o{  Zinn — uliowing  Ihe  three  longiic-lilte  projeclion*,  from  its  antm- 

itie  optic  nerve,  to  the  iiitern.\l,  external,  nnd  inferior  recti  tnu&clc*. 

<seij  unij  dedecteil  downwards  10  show  the  internal  rectdit,     3,  tntertial 

\  lut  rectus.     5.  Siiperiqr   rectus.     6.  Superior   oblique.     7.   Pulley  for   the 

'    muscle.    8.   Inferior  oblique.    9.  L.evBtor  palpebne.    jo.  Portion  of  the 

,tbr«nim.     tt.  Optic  nerve. 

livision  of  the  third  nerve,  and  enters  it  on  its  under  or  ocular 
spect. 

_. ..  This   muscle    arises  from    the  inner  side   of 

^  ^  the  optic  foramen.      It  runs   forwards   along 

the  inner  and  upper  side  of  the  orbit,  and  terminates  in  a  round 

tendon,  which  passes  through  a  fibro-cartilaginous  pulley — trochlea 

L— attached  to  the  trochlear  fossa  in  the  frontal  bone.     From  the 

ipulley  the  tendon  is  reflected  outwards  and  backwards,  beneath  the 

ipcrior  rectus,  and  is  inserted  by  an  expanded  tendon  into  the 

loutcr  part  of  the  sclerotic  coat,  midway  between  the  cornea  and 

|the  entrance  of  the  optic  nerve.     The  pulley  is  lined  by  a  synovial 

aembrane,  which  is  continued  over  the  tendon.     The  action  of 
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this  muscle  will  be  considered  with  that  of  the  inferior  oblique.  It 
is  supplied  by  the  fourth  nerve,  which  enters  the  back  part  of  its 
upf>er  surface. 

The  frontal  nerve  and  levator  paljiebrre  are  now  to  be  cut  through 
the  middle  and  reflected,  the  front  part  forwards  and  the  hind  part 
backwards.  On  its  under  aspect  is  seen  the  twig  from  the  upper 
division  of  the  third  nerve  entering  it.  On  reflecting  this  muscle 
the  superior  rectus  is  exposed. 

The  superior  rectus  arises  by  a  tendinous  origin  from   the  upper 

margin  of  the  optic  foramen  and  from  the  sheath  of  the  optic  nerve, 

and  is  inseitedby  abroad,  thin  tendon  into  the  sclerotic  coat,  about 

a  quarter  of  an  inch  (6  mm.)  from  the  margin  of  the  cornea  (p.  79). 

^.         .  Reflect    this  muscle    by    cutting  through  the 

Dissection.  •,,.  ,-        ,.'  .  r, 

middle,  and,  in   doing  so,  observe  a  filament 

from  the  third  nerve  entering  its  under  aspect.  After  the  removal 
of  a  quantity  of  granular  fat,  the  following  objects  are  exposed  : 
beneath  the  muscle  are  the  optic  nerve,  the  ophthalmic  artery 
and  vein,  the  nasal  nerve  and  its  ciliary  branches  crossing  over 
the  optic  nerve,  and  further  forwards  is  the  reflected  tendon 
of  the  suiierior  oblique  ;  on  the  outer  side  of  the  optic  nerve, 
and  close  to  the  ophthalmic  artery,  is  the  lenticular  ganglion, 
with  numerous  ciliary  filaments  passing  forwards  from  it  to  enter 
the  sclerotic.  The  student  should  now  trace  backwards  the  two 
roots  which  enter  the  upper  and  lower  angle  respectively  of  the 
ganglion,  the  upper  being  its  sensory  branch  from  the  nasal,  the 
lower  its  motor  root  from  the  lower  division  of  the  third  nerve. 
Further  back  should  be  traced  the  third,  the  nasal  branch  of  the 
ophthalmic,  and  the  sixth  nerves  passing  between  the  two  heads  of 
the  external  rectus  to  their  respective  destinations.  The  ophthal- 
mic artery  and  its  branches  may  also  at  this  stage  be  exposed  and 
cleaned. 

This  is  one  of  the  three  divisions  of  the  oph- 
thalmic branch  of  the  fifth,  and  is  usually  the 
first  branch  given  off  (Fig.  25,  p.  69).  It  enters  the  orbit  through 
the  sphenoidal  fissure  between  the  two  origins  of  the  external 
rectus,  and  between  the  two  divisions  of  the  third  n.  It  then 
crosses  obliquely  over  the  optic  nerve,  beneath  the  levator  palf)e- 
brae  and  the  superior  rectus,  towards  the  inner  wall  of  the  orbit. 
After  giving  off  the  infra  trochlear  branch,  the  nerve  passes  out 
of  the  orbit  between  the  superior  oblique  and  the  internal  rec- 
tus, through  the  anterior  ethmoidal  foramen,  into  the  cranium, 
where  it  lies  beneath  the  dura  mater,  upon  the  cribriform  plate  of 
the  ethmoid  bone.  It  soon  leaves  the  cranium  through  the  nasal 
slit  near  the  crista  galli,  and  enters  the  nose.  Here  it  divides  into 
two  branches — an  inner  or  septal,  which  supplies  the  mucous  mem- 
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brane  of  the  front  of  the  septum  ;  and  an  outer,  the  main  continu- 
ation of  the  nerve — which  runs  in  a  groove  on  the  under  surface  of 
the  nasal  bone,  and  distributes  branches  to  the  pituitary  membrane 
of  the  outer  part  of  the  nose  and  the  two  lower  turbinated  bones; 
it  also  gives  off  a  superficial  branch,  which  emerges  between  the 
nasal  bone  and  the  cartilage,  under  the  name  of  the  naso- lobular, 
and  is  distributed  to  the  skin  of  the  tip  and  ala  of  the  nose  (p.  67). 
The  nasal  nerve  gives  off  the  following  branches  in  the  orbit : — 

a.  One  slender  filament  to  the  lenticular  ganglicn  (forming  its  upper  or  long 
nxH)  is  given  off  from  ibe  nas«l  nerve  as  it  passes  between  the  heads  of  the  ex- 
ternal rectus  clo^e  to  Ibe  optic  nerve.  It  is  about  half  an  inch  long,  and  enters 
the  posterior-superior  angle  of  the  ganglion. 


K(u.  99.— Vf«w  or  Ornc  aku  Lows*  Nkkvks  op  Ohjiit. 


h.  Two  or  three  long  ciliary  nerves.  They  ran  along  the  inner  side  of  the 
toptic  nerve  to  the  back  of  ibc  globe  of  the  eye.  They  are  joined  by  filaments 
[liom  the  lenticular  ganglion,  and  pass  through  the  sclerotic  coat  to  supply  the  iris 
[(Kig.  29), 

I  c.  /n/r.iftoc/ilear  nen>e. — This  runs  forwards  along  the  inner  side  of  the  orbit, 
Ifcelow  the  pulley  of  the  superior  oblique,  where  Jt  communicates  wiih  the  supra- 
'  trochlear  branch  of  the  frontal  nerve.     Il  passes  to  the  inner   angle  of  the  orbit, 

and  divides  into  hlamenls,  which  supply  the  skin  of  the  eyelids,  the  caruncle,  the 

lachrymal  sac,  and  the  sides  of  the  nose. 

_^.  This  nerve,  having  passed  through  the  optic 

tfpHc     er»  .  foramen,  proceeds  forwards  and  a  little  out- 

wards for  about  an  inch  to  the  globe  of  the  eye,  which  it  enters  on 
the  niisal  side  of  its  axis.  It  pierces  the  sclerotic  and  choroid  coats, 
and  then  expands  to  form  the  retina.     The  nerve  is  invested  by  a 
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dense  fibrous  coat  derived  from  the  dura  mater,  and  by  a  thin  one 
from  the  arachnoid,  both  of  which  pass  forward  as  far  as  the 
sclerotic.  At  the  optic  foramen  it  is  surrounded  by  the  tendinous 
origins  of  the  recti ;  in  the  rest  of  its  course,  by  loose  fat  and  by 
the  ciliary  nerves  and  arteries.  It  is  pierced  in  its  course  through 
the  orbit  by  the  arteria  centralis  retina:,  which  runs  along  with  its 
vein  in  the  middle  of  the  nerve  to  the  eyeball.* 

.  This  artery  arises  from  the  internal  carotid, 

Ophthalmic  Artery,      ^j^^^  ^^  ^^^  anterior  clinoid  process.  It  enters 

the  orbit  through  the  optic  foramen,  outside  and  below  the  optic 
nerve  ;  occasionally  through  the  sphenoidal  fissure.  Its  course  in 
the  orbit  is  remarkably  tortuous.  Situated  at  first  on  the  outer  side 
of  the  optic  nerve,  it  soon  crosses  over  it,  and  runs  along  the  inner 
side  of  the  orbit  between  the  superior  and  internal  recti,  to  inoscu- 
late with  the  internal  angular  artery  (the  terminal  branch  of  the 
facial).     Its  branches  arise  in  the  following  order  : — 

a.  Lachrymal  Artery. — This  liranch  proceeds  along  the  outer  wall  of  the  orbit 
above  the  external  rectus,  in  company  with  the  nerve  of  the  same  name,  to  the 
lachrj'mal  gland.  After  supplyiii(;  the  gland,  it  terminates  in  the  conjunctiva  and 
eyelids.  In  the  orbit  it  gives  off  some  malar  branches  which  pierce  the  malar 
bone  to  get  to  the  temporal  fossa,  and  anastomose  with  the  deep  temporal  arteries. 
It  also  sends  a  branch  backwards  through  the  sphenoidal  fissure  to  anastomose  with 
the  arteria  meningea  media. 

b.  Supra-orbilal  Artery. — This  branch  runs  forwards  with  the  frontal  nerre 
under  the  roof  of  the  orbit  vaA  upon  the  levator  palpebra:.  It  emerges  on  the 
forehead  through  the  supraorbital  foramen,  where  it  communicates  with  the 
superficial  temporal,  frontal,  and  angular  arteries. 

c.  Arteria  Centralis  Kctina. — This  small  branch  enters  the  oplic  nerve  ob- 
liquely on  the  outer  aspect  close  to  the  optic  foramen.  It  runs  in  the  centre  of  this 
nerve  to  the  interior  of  the  eye. 

d.  Ciliary  Arteries. — These  branches  may  be  arranged  in  three  groups.  The 
short  ciliary,  twelve  to  fifteen  in  number,  proceed  tortuously  forward  with  the 
oplic  nerve,  and  pierce  the  sclerotic  coat  at  the  back  of  the  eye  to  supply  the 
choroid  coal  and  the  iris.  The  long  ciliary,  two  in  number,  run  ou  each  side  of 
the  optic  nerve,  enter  the  sclerotic,  and  pass  horizontally  furward,  one  on  each  side 
of  the  globe,  between  the  sclerotic  and  ibc  choroid,  nearly  as  far  as  the  iris,  where 
each  divides  into  an  upper  and  a  lower  branch.  These  branches  of  the  two  long 
ciliary  arteries  ana.stomose  with  the  anterior  ciliary  and  form  two  vascular  circles, 
an  outer  at  the  circumference  of  the  iris,  the  eircutus  major,  and  an  inner  at  the 
free  margin  of  the  iris,  the  circultis  minor.  The  anterior  ciliary  are  branches  of 
the  niuscuUr  and  lachrymal  arteries  and  proceed  with  the  tendons  of  the  recti, 
and  enter  the  front  part  of  the  sclerotic  coat  In  inflammation  of  the  iris  the  vas- 
cular  <one  round  the  cornea  arises  from  enlargement  and  congestion  of  the 
anterior  ciliary  arteries. 

e.  Ethmoidal  Arteries. — Of  tliese  arteries,  two  in  number,  the  anterior  and 
larger  passe.s  through  the  anterior  ethmoidal  foramen  with  the  nasal  nerve;  the 
posterior  enters  the  posterior  ethmoidal  foramen  with  the  spheno-ethmoidal  nerve. 

♦  A  small  branch  from  Meckel's  ganglion,  ascending  ihroogh  the  spheno-maxil- 
larj-  fissure,  is  described  by  Arnold  as  joining  the  optic  nerve. 
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The  anterior  gives  ofT  brancbes  to  the  frontal  and  anterior  ethmoidal  cells,  and  a 
nasal  branch  to  the  nose;  it  likewise  gives  off  an  anterior  meningeal  branch  to  the 
dura  mater  in  the  anterior  fossa.  1'he  posterior  is  distributed  to  the  posterior 
ethmoidal  cells  and  upper  part  of  the  nose. 

/.  Muscular  Branckti. — There  is  an  upper  and  a  lower  branch  supplying  re- 
i|)ectivel]r  the  upper  and  lower  muscles :  Iwsides  theM,  there  are  irregular  branches 
from  the  lachrymal  and  supra-orbital  arteries. 

g.  Palpebral  Arteries. — These  branches,  a  superior  and  an  inferior,  proceed 
from  the  ophthalmic  artery  near  the  front  of  the  orbit.  They  are  distributed  to 
their  respective  eyelids,  forming  arches  near  the  margins  of  the  lids  between  the 
tarsal  cartilages  and  the  orbicularis  palpebrarum,  with  branches  from  the  lachrymal 
and  the  infra  orbital  arteries. 

k.  Nasal  Artery. — This  branch  may  be  considered  one  of  the  terminal  divisions 
of  the  ophthalmic.  It  leaves  the  orbit  on  the  nasal  side  of  the  eye  alx>ve  the  ten- 
don of  the  orbicularis,  and  inosculates  with  the  angular  and  nasal  arteries  of  the 
facial.     It  supplies  the  side  of  the  nose  and  the  lachrymal  sac. 

«■  Ftanlal  /f /-/cry.— This  is  the  other  terminal  branch  of  the  ophthalmic.  It 
emerges  at  the  inner  angle  of  the  eye,  ascends,  and  inosculates  with  the  supra- 
orbital artery. 

^  ^  .   ,    .   „  .  There  are  two  ophthalmic  veins.    The  sute- 

Ophthalmic  Veins.  .  .u     ■  i       r  .u 

'  nor  commences  at  the  inner  angle  of  the  eye 

by  a  communication  with  the  frontal  and  angular  veins.    It  runs 

backwards  above  the  optic  nerve  in  a  straighter  course  than  the 

artery,   receives   the  veins   corresponding   to    the   arteries  of  the 

upper   and    inner  part   of  the  orbit,    and    finally   passes   between 

the  two  heads  of  the  external  rectus,  through  the  inner  part  of 

the  sphenoidal  fissure,  to  terminate  in  the  cavernous  sinus.     The 

inferior  ophthalmic  vein  is  formed  by  the  union  of  branches  from 

the  lower  and  otjter  part  of  the  orbit,  and  proceeding  backwards 

along  tiic  floor  of  the  orbit,  opens  into  the  superior  vein,  or  directly 

into  the  cavernous  sinus.     In  front  it  sends  a  communicating  vein 

through  the  spheno-maxillary  fissure  to  join  the  pterygoid  plexus. 

This  small  ganglion,*  of  reddish  colour  and  about  the 
Ophthalmic  or  Len-  size  of  a  pin's  head,  is  situated  at  the  back  of  the  orbit, 
ticular  Ganglion,  between  the  optic  nerve  and  ihe  external  rectus,  on  the 
outer  side  of,  and  usually  closely  adherent  to,  the  oph- 
thalmic artery.  It  is  somewhat  quadiil.ilcnil  in  shape,  and  receiver  its  sensory  or 
teng  root  from  the  nasal  nerve,  which  joins  its  posterior  superior  angle ;  its  motor  or 
thort  root,  from  the  branch  of  Ihe  third  nerve,  going  to  the  inferior  oblique,  which 
enters  its  posterior  inferior  angle ;  and  its  sympathetic  root  from  the  cavernous 
plexus  which  joins  it  at  its  posterior  border,  or  in  conjunction  with  its  serLsory  root. 
The  ganglion,  thus  ftimished  wilh  motor,  sensory,  and  sympathetic  roots,  gives  off 
the  shurt  ciliary  netfes.  These,  from  eight  to  twelve  in  number,  issue  from  the 
•ntetior  upper  and  lower  angles  of  the  ganglion,  usually  four  or  five  from  the  upper, 
the  remainder  from  the  lower.  They  run  very  tortuously  wilh  Ihe  optic  nerve, 
pus  through  the  back  of  the  sclerotic  coat,  where  ihey  are  joined  by  the  long 


*  Vf .  Mvsball  regards  this  ganglion,  from  its  mode  of  developmeol  and  from 
lis  relations  in  some  of  the  lower  vertebrates,  to  be  connected  more  with  the  third 
nenre  than  the  ophthalmic. 
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ciliary  (from  llie  nnsnl),  and  are  distributed  to  the  iris  and  the  ciliary  niuscle. 
Since  ibe  ciliary  nerves  derive  their  motor  influence  from  the  third  nerTe,  the  iris 
must  lose  its  power  of  contraction  when  this  nerre  is  paralyzed. 

The  third  nerve  passes  forwards  in  the  outer 
wall  of  the  cavernous  sinus,  and  here  receives 
one  or  two  filaments  from  the  cavernous  plexus 
of  the  sympathetic.  Just  before  it  enters  the  inner  end  of  the 
sphenoidal  fissure  it  divides  into  two  branches,  both  of  which  pass 
between  the  two  heads  of  origin  of  the  external  rectus,  separated 
from  each  other  by  the  nasal  nerve.  The  upper  and  smaller  divi- 
sion has  been  already  traced  into  the  superior  rectus  and  levator 
palpcbrie.     The  lower  division  after  a  short  course  divides  into 


L 


Fic.  30. — Diagram  op  the  Nbkvis  of  thr  On>it. 

three  branches,  one  passing  inwards  under  the  optic  nerve  to  sup- 
ply the  internal  rectus,  another  passes  to  the  inferior  rectus,  and  a 
third  runs  along  the  floor  of  the  orbit  to  the  inferior  oblique.  This 
last-named  branch  sends  a  small  twig  upwards  to  the  lenticular 
ganglion,  n>entioned  in  the  description  of  this  ganglion,  and  an- 
other to  the  inferior  rectus. 

What  is  the  result  of  paralysis  of  the  third  nerve  ?  Falling  of 
the  upi)er  eyelid  (ptosis),  external  squint,  dilatation  and  immobility 
of  the  pupil. 

-,...„  This   nerve  lies   in    the   inner  wall   of  the 

Sixth  Nerve,  .         t  .      .l     •    .  , 

Abducens.  cavernous  sinus  external  to  the  internal  caro- 

tid artery,  pa.sses  through  the  sphenoidal  fis- 
sure, and  enters  the  orbit  between   the  two  heads  of  the  external 
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rectus.  Here  it  lies  below  the  lower  division  of  the  third  and  above 
the  ophthalmic  vein.  The  nerve  terminates  in  line  filaments, 
which  are  distributed  to  the  ocular  surface  of  the  external  rectus. 
In  the  cavernous  sinus  it  is  joined  by  filaments  from  the  carotid 
plexus,  and  in  the  orbit  by  a  branch  from  Meckel's  ganglion  and 
from  the  ophthalmic  nerve. 

Respecting  the  motor  nerves  in  the  orbit,  observe  that  they  all 
enter  the  ocular  surface  of  the  muscles,  with  the  exception  of  the 
fourth,  which  enters  the  orbital  surface  of  the  superior  oblique. 

The  internal  and  inferior  recti  arise  from  a 
fibrous  band — the  ligament  of  Zinn — attached 
to  the  inner  and  lower  borders  of  the  optic  foramen.  The  external 
rectus  arises  by  two  heads,  the  lower  from  the  ligament  of  Zinn  and 
the  lower  border  of  the  sphenoidal  fissure,  the  upper  from  the 
margin  of  the  foramen  opticum  ;  between  these  heads  pass  in  the 
following  order,  from  above  downward — the  upper  division  of  the 
third,  the  nasal,  the  lower  division  of  the  third,  the  sixth  nerves, 
and  the  ophthalmic  vein. 

The  four  recti  diverge  from  each  other,  one  above,  one  below, 
and  one  on  each  side  of  the  optic 
nerve.  Their  broad,  thin  tendons 
arc  inserted  into  the  sclerotic  coat 
of  the  eye,  about  a  quarter  of  an 
inch  from  the  margin  of  the  cor- 
nea (Fig.  31)- 

The  recti  muscles  enable  us  to 
direct  the  eye  towards  different 
ix>ints.  It  is  obvious  that  by  the 
single  action  of  one,  or  the  com- 
bined action  of  two,  the  eye  can 
be  turned  towards  any  direction. 

The  rectus  superior  is  supplied 
by  the  upper  division  of  the  third 
nerve ,  the  rectus  internus,  the 
rectus  inferior,  and  obliquus  infe- 
rior, by  the  lower  division.  The 
rectus  extemus  is  supplied  by  the  sixth. 

Follow  the  recti  to  the  eye,  in  order  to  see  the  tendons  by  which 
Ihey  are  inserted.  Notice  also  the  anterior  ciliary  arteries,  which 
run  to  the  eye  along  the  tendons.  The  congestion  of  these  little 
vessels  occasions  the  red  zone  round  the  cornea  in  iritis.  It  has 
been  already  mentioned  that  the  tendons  are  invested  by  a  fascia, 
which  passes  from  one  to  the  other,  forming  a  loose  tunic — capsule 
of  Tenon — over  the  back  of  the  eye.  This  tunic  consists  of  two 
layers  with  an  intermediate  space,  lined  with  flat  cells,  thus  allowing 
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free  mobility  of  the  globe.  It  is  this  fascia  which  resists  the  ptassage 
of  the  hook  in  the  operation  for  the  cure  of  stiuinting.  Even  after 
the  complete  division  of  the  tendon  the  eye  may  still  be  held  in  its 
faulty  position  if  this  tissue,  instead  of  possessing  its  proper  soft- 
ness and  pliancy,  happen  to  have  become  contracted  and  unyield- 
ing. Under  such  circumstances  it  is  necessary  to  divide  it  freely 
with  the  scissors. 

By  removing  the  conjunctival  coat  of  the  eye,  the  tendons  of  the 
recti  are  soon  exposed.  The  breadth  and  the  precise  situation  of 
their  insertion  deserve  attention  in  reference  to  the  operation  for 
strabismus.  The  breadth  of  their  insertion  is  about  three-eighths  of 
an  inch  (/  c.  m.),  but  the  line  of  this  insertion  is  not,  at  all  points, 
equidistant  from  the  cornea.  The  centre  of  the  insertion  is  nearer 
to  the  cornea  by  about  one-twelfth  of  an  inch  (2  «i//i.)  than  either 
end.  Taking  the  internal  rectus,  which  has  most  frequently  to  be 
divided  in  strabismus,  we  find  that  the  centre  of  its  tendon  is, 
upon  an  average,  one-fourth  of  an  inch  {6  mm.)  only  from  the 
cornea,  the  lower  part  nearly  one-half  of  an  inch  {jo  mm.),  and 
the  upper  one-third  of  an  inch  {8  mm.)..  It  is,  therefore,  very 
possible  tliat  the  lower  part  may  be  left  undivided  in  the  opera- 
tion, being  more  in  the  background  than  the  rest.  The  tendon 
of  the  internal  rectus  is  nearer  to  the  cornea  than  either  of  the 
others. 

,  ,    .      „. ,.  This  muscle  arises  by  a  flat  tendon  from  the 

Inferior  Obuque.  i_-.   1      1   .        r  .l  mi  .1 

^  orbital  plate  of  the   superior  maxilla  on  the 

outer  side  of  the  lachrymal  groove.  It  runs  outwards  and  back- 
wards between  the  orbit  and  the  inferior  rectus,  then  curves 
upwards  between  the  globe  and  the  external  rectus,  and  is  inserieJ 
by  a  broad,  thin  tendon  into  the  outer  and  back  part  of  the 
sclerotic,  close  to  the  tendon  of  the  superior  oblique.  It  rotates 
the  cornea  outwards  and  upwards  and  slightly  abducting  it.  It  is 
supplied  by  the  lower  division  of  the  third  nerve. 

The  tensor  tarsi  muscle  has  been  described  in  the  dissection  of 
the  face  (p.  54). 

Orbital  Branch  of  the  This  is  always  very  small,  and  is  sometimes  absent.  It 
S  e  i  r  Ma  illar  comes  from  the  trunk  of  the  superior  maxillary  in  the 
j^  ^  "    spheno-maxillary    fossa,    enters    the   orbit    through    the 

sphenomaxillary  fissure,  and  (livi<les  into  two  branches. 
Of  theie,  one,  the  umforal,  lies  in  a  groove  in  the  outer  wall  of  the  orbit,  and 
after  sending  a  small  branch  to  the  lachr>ma1  nerve  in  the  orliil,  pa.sses  thri>U(>li  a 
foramen  in  the  malar  bone  to  the  temporal  fossa.  It  then  pierces  the  tem|)oral 
aponeurosis  an  inch  (2 s  <•  ">■)  atjove  tlie  zygoma,  and  supplies  the  skin  uf  the 
temple  communicating  with  the  facial,  and  joining  frequently  with  the  auriculo- 
temporal branch  of  the  inferior  maxillary.  The  other  branch,  the  malar,  passes 
along  the  outer  part  of  the  tloor  of  the  orbit,  imbedded  in  fat,  and  makes  its  exit 
through  a  foramen  in  the  maliu'  bone,  lo  supply  the  skin  of  the  cheek  over  the 
malar  bone  (p.  68). 
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'  w    V  Before  the  student  reflects  the  skin  of  the  neck 

urace  ar  ing.  ^^  should  examine  the  skin  surface,  which  in 
some  places  is  raised,  in  others  depressed,  indicating  thereby  un- 
evenness  of  the  subjacent  structures.  The  neck  is  bounded  above 
by  a  well-marked  transverse  ridge,  indicating  the  lower  border  of 
the  inferior  maxilla,  and  at  its  lower  part  the  neck  is  bounded  by 
another  ridge  which  corresponds  with  the  clavicle.  Crossing 
obliquely  from  the  centre  of  the  neck  below  to  the  mastoid  process 
above  is  the  rounded  prominence  caused  by  the  sterno-mastoid, 
and  crossing  this  muscle  diagonally  from  its  anterior  to  its  posterior 
Ijorder  is  the  external  jugular  vein,  which  varies  in  size  in  different 
subjects.  In  front  and  behind  the  sterno-mastoid  are  two  triangular 
depressions ;  the  posterior  one,  it  will  be  seen,  has  its  base  at  the 
clavicle,  the  anterior  one  at  the  lower  jaw.  The  posterior  triangle 
has  the  trapezius  as  its  outer  boundary,  but  this  border  is  only  well 
efined  inferiorly,  where  the  hollow  becomes  most  marked,  and 
kes  the  name  of  the  supra-clavicular  or  Mohrenheim's  fossa.  In 
this  is  placed  deeply  the  subclavian  artery,  the  posterior  belly  of 
the  omo-hyoid,  and  the  brachial  plexus.  In  front  of  the  sterno- 
mastoid  is  another  triangular  hollow  space  with  its  base  upwards; 
ihis  is  called  the  carotid  triangle,  for  in  it  lies  the  carotid  artery 
mediately  beneath  the  anterior  border  of  the  sterno-mastoid. 
he  body  of  the  hyoid  bone  can  always  be  felt  in  the  middle  line 
low  the  symphysis  of  the  lower  jaw.  About  a  finger's  breadth 
low  the  hyoid  is  the  prominent  pomum  Adami  of  the  thyroid 
rtilage,  and  a  short  distance  below  this  cartilage  is  the  cricoid, 
paratcd  from  the  cartilage  above  by  the  crico-thyroid  membrane, 
he  cricoid  cartilage  corresponds  with  the  fifth  cervical  vertebra, 
and  from  it  the  trachea  passes  down,  gradually  receding  from  the 
surface,  so  that  there  is,  especially  in  emaciated  subjects,  a  deep 
lOllow — fonticulus  gutturis — immediately  above  the  sternum.  In 
•ont  of  the  second,  third,  and  fourth  rings  of  the  trachea  is  the 
hraus  of  the  thyroid  gland,  and  there  are  usually  another  four 
ngs  below  these  above  the  sternum,  covered  more  or  less  by  the 
depressor  muscles  of  the  os  hyoides. 

_.         .  The  head  must  be  slightly  raised,  and  the  face 

turned  from  the  side  on  which  the  dissection 
to  be  made.  Then  make  a  vertical  incision  through  the  skin, 
own  the  middle  of  the  neck  from  the  symphysis  of  the  lower  jaw 
:o  the  sternum ;  a  second  along  the  clavicle  to  the  acromion ;  a 
third  along  the  base  of  the  jaw  as  far  as  the  mastoid  process.  Re- 
flect the  skill  and  subcutaneous  fat,  and  expose  the  cutaneous 
muscle,  called  Xhc  plalysma  myoidts.    Between  the  platysma  and  the 
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skin  is  a  layer  of  adipose  tissue,  called  the  superficial  fascia.     It 
varies  in  thickness  in  different  subjects,  but  is  generally  more  abun- 
dant at  the  upper  part  of  the  neck,  especially  in  corpulent  individ- 
uals, in  whom  it  occasions  a  double  chin. 
.  M     •<!  "''^^  platysma  myoides  is  the  thin  cutaneous 

a  ysraa  yoi  es.  j^mscle  covering  the  front  and  side  of  the  neck. 
It  arises  from  the  subcutaneous  tissue  over  the  pectoralis  major, 
trapezius,  and  deltoid  muscles  ;  thence  proceeding  obliquely  over 
the  clavicle  and  the  side  of  the  neck,  its  fibres  become  more  closely 
aggregated,  and  terminate  thus:  The  anterior  cross  those  of  the 
opposite  platysma,  immediately  below  the  symphysis  of  the  jaw, 
and  are  lost  in  the  skin  of  the  chin  ;  the  middle  are  attached  along 
the  base  of  the  jaw  ;  the  posterior  cross  the  raasseter  muscle,  and 
terminate,  partly  in  the  subcutaneous  tissue  of  the  cheek,  partly  in 
the  muscles  at  the  corner  of  the  mouth  blending  with  the  depressor 
anguli  oris  and  orbicularis.* 

The  platysma  forms  a  strong  muscular  defence  for  the  neck. 
It  is  also  a  muscle  of  expression.!  It  is  supplied  with  nerves  by 
the  cervical  plexus,  and  by  the  cervical  branch  of  the  facial  nerve. 
_.         .  Cut  through  the  platysma  near  the  clavicle  and 

turn  it  upwards.  Beneath  it  lies  the  general 
investment  of  the  neck,  called  the  deep  cervical  fascia.  Upon  this 
fascia  we  trace  the  superficial  branches  of  the  cervical  plexus  of 
nerves,  the  external  jugular  vein,  and  a  smaller  vein  in  front, 
called  the  anterior  jugular.  These  superficial  veins  are  so  variable 
in  size  and  course  that  a  general  description  only  is  applicable. 

The  external  jugular  vein  is  formed  within  the 
substance  of  the  parotid  gland  by  the  junction 
of  the  temporal  and  internal  maxillary  veins. 


External  Jugular 
Vein. 


*  Some  of  the  uppermost  6l>Tes  of  this  part  of  the  platysma  take  the  name  of 
museu/iis  rhoriui :  this  has  been  de&cribed  among  the  mu.scles  of  the  face. 

f  If  the  entire  muscle  be  permanently  contracted  it  may  occasion  wry-neck, 
thuugli  distortion  from  such  a  cau-e  is  an  exceedingly  rare  occurrence.  A  case  in 
point  is  related  by  Mr.  Gooch  [Chirurg.  H'orkt),  in  which  a  complete  cure  was 
effected,  after  the  failure  of  all  ordinary  means  of  relief,  by  the  division  of  the 
platysma  a  little  be|pw  the  jaw. 

The  tilatysma  myoides  belongs  to  a  class  of  muscles  called  cutaneous,  from 
their  omce  of  moving  the  skin.  There  are  not  many  in  man,  except  upon  the 
neck  and  face,  and  there  is  a  little  one  {pa/marii  irtvis)  in  the  palm  of  the  hand. 
To  understand  their  use  thoroughly  we  must  refer  to  the  lower  ordtrs  of  animals, 
to  whom  they  fulfil  very  important  functions,  by  moving  not  only  the  skin,  but 
also  iu  appendages.  I'or  instance,  by  muscles  of  this  kind  the  hedgehog,  porcu- 
pine, and  animals  of  that  family  cin  roll  themselves  up  and  erect  their  quills;  we 
are  all  famili.ir  with  the  broad  "  fanniculus  earnosui"  on  the  sides  of  herbivorous 
<|uadruped5,  which  enables  them  to  twitch  their  skins,  and  thus  rid  themselves  of 
insects.  In  birds,  too,  these  culaaeous  muscles  are  extremely  numerous,  each 
feather  having  appropriate  muscles  to  move  it. 
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After  receiving  the  transverse  facial  and  posterior  auricular  veins, 
it  appears  at  tlie  lower  border  of  the  gland,  crosses  obliquely  over 
the  sterno-niastoid  muscle  (Fig.  32),  running  along  its  posterior 
border,  nearly  as  low  down  as  the  clavicle,  where  it  pierces  the 
deep  cervical  fascia  and  terminates  in  the  subclavian  vein.  Accom- 
panying the  vein  in  its  upper  part  is  the  auricularis  raagnus  nerve, 
and  crossing  it,  about  the  middle,  is  the  superficial  cervical  nerve, 
both  being  branches  of  the  superficial  cervical  plexus.  It  is  usually 
ovided  with  two  pairs  of  valves — the  lower,  imperfect,  close  to 
termination  in  the  subclavian  vein  ;  the  upper,  placed  about  an 
nch  and  a  half  (3.8  cm)  above  the  clavicle.     A  line  drawn  from 
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he  angle  of  the  jaw  to  the  middle  of  the  clavicle  would  indicite 

course.     To  trace  the  vein,  during  life,  press  upon  it  just  above 

be  clavicle ;  but  do  not  be  surprised  if  you   fail  to  find  it ;  it  is 

jmetimes  wanting,  and  frequently  very  small. 

Near  the  angle  of  the  jaw  the  external  jugular  vein  communicates 

by  a  large  branch  with  the  internal  jugular,  and  about  its  middle  it 

joined  by  a  large  vein — -poilerior  external  Jugular — from    ^he 

ccipital  region. 

Before  its  termination  the  external  jugular  vein  generally  receives 
lie  supra-scapular,  posterior  scapular,  and  other  unnamed  veins  :  li 
lisposition  very  embarrassing  to  the  .surgeon,  because  there  is  a 
'ttnfe  0/ veins  immediately  over  the  subclavian  artery  in  the  place 
it  is  usually  tied. 
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Anterior  Jugular 
Vein. 


The  anterior  jugular  vein  is  situated  more  in 
the  middle  of  the  neck,  and  is  much  smaller 
than  the  external  jugular.  It  commences  by 
small  branches  below  the  chin,  and  runs  down  the  front  of  the 
neck,  nearly  to  the  sternum  ;  it  then  curves  outwards,  beneath  the 
sterno-mastoid  muscle,  and  opens  either  into  the  external  jugular  or 
the  subclavian  vein.  We  commonly  meet  with  two  anterior  jugular 
veins,  one  on  either  side ;  immediately  above  the  sternum  they 
communicate  by  a  transverse  branch. 

The  size  of  the  anterior  jugular  vein  is  inversely  proportionate 
to  that  of  the  external  jugular.  When  the  external  jugular  is 
small,  or  terminates  in  the  internal  jugular,  then  the  anterior 
jugular  becomes  an  important  supplemeiilal  vein,  and  attains  con- 
siderable size.  It  is  not  uncommon  to  find  it  a  quarter  of  an  inch 
(6  mm.)  in  diameter,  and  we  have  seen  it  nearly  half  an  inch 
(12.5  mm.).  These  varieties  should  be  remembered  in  tracheo- 
tomy. 

Superficial  lymphatic  glands  are  sometimes  found  near  the 
cutaneous  veins  of  the  neck.  From  four  to  six  in  number,  they 
are  small  and  escape  observation  unless  enlarged  by  disease.  One 
or  two  are  situated  over  the  sterno-mastoid  muscle ;  others,  near 
the  mesial  line. 

«  ..,  ,  The   cutaneous  nerves  of  the   neck   are   the 

Cutaneous  Nerves  of  e  ■   1    u         u         r   .u  ■     1      1 

the  Neck  superficial    branches  of  the   cervical    plexus; 

the  plexus  itself  cannot  at  present   be  seen. 

It  is  formed  by  the  communications  of  the  anterior  divisions  of  the 

four   upper  cervical   nerves,    and    lies   under    the   sterno-mastoid 

muscle,  close  to  the  transverse  processes  of  the  four  upper  cervical 

vertebra;,  resting  on   the  levator  anguli  scapula  and  the  scalenus 

medius.     The    superficial   branches  of    the   plexus   emerge   from 

beneath   the   posterior   border   of    the   sterno-mastoid,  and    take 

different  directions.     They  are  named  thus  (Fig.  32) : — 


Superficial  branches   of 
the  cervical  plexus. 


Ascending  branches    . 
Transverse  branch 

Descending  branches 


{Great  auricular. 
Small  occipital. 
.     Superficial  cervical. 

{Sternal. 
Clavicular. 
Acromial. 


The  great  auriiutnr  n.  conies  from  the  second  and  third  cervic.il  nerves,  winds 
round  the  posterior  border  of  the  stemo-raastoid,  and  ascends  obliquely  over  that 
muscle,  near  Ihe  exleraal  juj^ular  vein,  towards  the  parotid  gland.  Near  the  gland 
it  divides  inlo  two  principal  branches,  of  which  the  anleiior  ox  facial  branches 
are  distributed  to  the  »kin  over  the  parotid  gland,  where  they  join  branches  from 
the  facial  nerve,  and  to  the  side  of  the  cheek  ;  the  posterior  or  auricular,  after 
ascending  a  short  distance,  give  off  a  branch,  which  ramilies  mainly  uiK>n  the 
cranial  aspect  of  the  cartilage  of  the  ear;  and  a  smaller  branch,  the  maiioiit,  which 
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supplies  Ibe  ikin  over  the  mastoid  process.     Other  filaments  of  this  nerve  com- 
municate  in  the  substance  of  the  parotid  gland  with  branches  of  the  facial  nerve. 
The  smnll  ocdpital  «.  comes  from  the  second  cervical  nerve,  and  is  occasionally 


It  ascends  along  the  posterior  border  of  the  stemo-mastoid  rauscle  to  the 
II,  where  it  supplies  the  back  of  the  scalp,  ond  communicates  with  the  great 
J.  the  great  auricular,  and  the  posterior  auricular  nerves.     It  also  sends  off 
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one  branch,  which  is  distributed  to  the  skin  of  the  temporal  region,  and  anot)icr 
aurinitnr  to  the  pinna  of  the  ear.  Beneath  the  slemo-masloid  this  ner»-e  com- 
monly forms  a  looj),  which  embraces  the  nervus  accessoriiis,  and  sends  a  branch  to  it. 

The  siifer/inal  eerriail  n.  comes  from  the  second  and  third  cervical  nerves.  It 
passes  transversely  forwards  over  the  slerno-mastoid  muscle,  and  supplies  the  front 
of  the  neck.  Some  of  its  filamcDts  ascend  towards  the  jaw,  and  join  the  cervical 
branch  of  the  facial  nerve ;  other  ^laments  descend  and  supply  the  skin  in  front 
of  the  neck  as  low  as  the  sternum. 

The  ilesctHiiing  or  supra-davicutar  branches  are  derived  from  the  third  and 
fourth  cervical  ncr\'es,  and  divide  into  three  branches,  which  cross  over  the 
clavicle,  and  supply  the  skin  of  the  front  of  the  chest  and  shoulder.  Of  theK, 
one,  called  the  inlefnal  or  sternal,  supplies  the  skin  over  the  inner  end  of  the 
clavicle  and  the  upper  part  of  the  sternum;  another,  the  middle  or  clavicular, 
passes  over  the  middle  of  the  clavicle,  and  is  distributed  to  the  skin  over  the 
pectoral  muscle,  the  mammary  gland,  and  the  nipple;  the  third,  named  external 
or  iicromial,  crosses  over  the  trapezius  and  acromion  to  supply  the  skin  of  the 
shoulder. 


Reviewing  ttiese  cutaneous  branches  of  the  cervical  plexus,  we 

find  that  they  have  a  very  wide  distribution,  for  they  supply  the 

skin  covering  the  following  jjarts — viz.,  the  ear,  the  back  of  the 

scalp,  the  side  of  the  cheek,  the  parotid  gland,  the  front  and  side 

of  the  neck,  the  upper  and  front  part  of  the  chest  and  shoulder. 

_      .    ,  _        .     ,     Look  for  this  branch  beneath  the  fascia  near 
Cervical  Branch  of      .,  ,        <•  ..       ■        ^       o   \       r.    i  .1 

the  Facial  Nerve.     "^^  *."g'^  ^^  ^^^  J^^^  (P;  *3)-     I'   leaves  the 

parotid  gland,  and,  piercing  the  deep  cervical 
fascia,  divides  into  filaments  which  curve  forwards  below  the  jaw; 
some  of  these,  forening  arches,  join  the  superficial  cervical  branch 
of  the  cervical  plexus;  others  supply  the  platysma  and  skin. 

Now  turn  your  attention  to  the  membranous 


Deep  Cervical  Fascia. 


investment   called   the    lieep  cenncal  fascia, 


which  encloses  the  several  structures  of  the  neck.  In  some  sub- 
jects the  fascia  is  very  thin ;  in  others,  with  strong  muscles,  it  is 
proportionally  dense  and  resisting.  It  is  always  stronger  in  par- 
ticular situations,  for  the  more  effective  protection  of  the  parts 
beneath;  for  instance,  in  front  of  the  trachea,  in  the  fossa  above 
the  clavicle,  and  below  the  angle  of  the  jaw.  It  not  only  covers  the 
soft  parts  of  the  neck  collectively,  but,  by  its  inflections,  forms 
separate  sheaths  for  the  muscles,  vessels,  and  glands.  It  isolates 
them,  and  keeps  tliem  in  their  proper  relative  position.  A  length- 
ened description  of  its  numerous  layers  would  be  not  only  extremely 
tedious,  but  unintelligible,  without  considerable  knowledge  of  the 
anatomy  of  the  neck.  We  propose,  therefore,  to  give  only  a  gen- 
eral outline  of  the  fascia,  and  of  its  principal  layers,  commencing 
from  behind. 

Tracing  it  from  behind,  we  find  that  the  cervical  fascia  (some- 
times called  ifecp  (ervical  or  muscular  fascia  of  the  neck)  is  attached 
to  the  ligamenium  nuchaa  and  to  the  spinous  and  transverse  pro- 
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cesses  of  the  cervical  vcrtebrse.  From  these  attachments  it  passes 
forwards  over  the  posterior  triangle  of  the  neck  to  the  posterior 
border  of  the  sterno-mastoid,  where  it  splits  into  two  layers,  super- 
ficial and  deep,  which  invest  that  muscle  and  reunite  at  its  anterior 
border.  The  superficial  layer  passes  towards  the  mesial  line,  where 
it  becomes  continuous  with  the  corresponding  fascia  of  the  opposite 
side.  The  layer  which  lies  in  front  of  the  sterno-mastoid  is  attached 
above  to  the  base  of  the  inferior  maxilla,  and  pwisses  over  the 
parotid  gland  to  the  zygoma,  to  the  mastoid  process,  and  the 
superior  curved  line  of  the  occipital  bone.  Traced  downwards, 
we  find  it  attached  to  the  clavicle  and  to  the  upper  border  of  the 
sternum.  In  the  middle  line  it  is  closely  connected  to  (he  hyoid 
bone,  and  below  the  thyroid  body  divides  into  two  layers,  one 
being  attached  to  the  front  of  the  upper  border  of  the  sternum,  the 
other  to  the  back  of  the  upper  border  of  the  same  bone.  Between 
these  layers  there  is  a  well-marked  interval,  containing  more  or 
less  fat,  and  one  or  two  small  lymphatic  glands.  This  layer  forms 
investing  sheaths  for  the  depressor  muscles  of  the  os  hyoides  and 
larynx. 

The  deep  layer — viz.,  that  which  pa.sses  beneath  the  sterno- 
mastoid — forms  the  common  sheath  for  the  carotid  artery,  internal 
jugular  vein,  and  the  pneuraogastric  nerve,  which  lie  behind  this 
muscle;  the  structures  contained  in  the  carotid  sheath  are  separated 
from  each  other  by  delicate  sejita.  The  fascia  is  continued  behind 
the  pharynx  (constituting  \.\\zf>ra:vertebral fascia)  to  join  the  fascia 
of  the  opposite  side,  while  another  prolongation  passes  in  front 
of  the  trachea  beneath  the  sterno-thyroid  muscle.  Below,  it  is 
attached  to  the  first  rib,  to  which  it  binds  down  the  intermediate 
tendon  of  the  omo-hyoid ;  and  still  further  down  it  is  continuous 
in  the  chest  with  the  ])ericardium.     It  may  also  be  traced  under  the 

vide  along  the  axillary  vessels  and  nerves  into  the  axilla.    Above, 

is  attached  to  the  angle  of  the  lower  jaw,  from  which  it  extends 
backwards  to  the  styloid  process,  and  forms  the  stylo-maxillary 
gamenl.     Thence  it   is  attached   to   the  base  of  the  skull,    the 

trous  jNjrtion  of  the  temporal  bone,  and  the  basilar  process  of 

e  occipital  bone. 

A  correct  knowledge  of  the  attachments  of  the  principal  layers 
the  cervical  fascia  is  essential  to  a  right  understanding  of  the 

tirsc  which  pus  takes  when  if  forms  in  the  neck.     For  instance, 

ppo^e  the  pus  to  be  formed  at  the  lower  part  of  the  neck.  If  it 
sealed  under  the   sui>erficial    layer   (which  is  attached  to  the 

vide),  it  may  burrow  beneath  the  clavicle  into  the  axilla.     But 

it  be  seated  beneath  the  deep  layer  (which  is  attached  to  the  first 
),  then  it  becomes  more  serious,  since  the  pus  may  travel  through 
loose  tis.sue  by  the  side  of  the  pharynx,  and  make  its  way  into 
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the  chest,  where  it  may  burrow  down  the  anterior  or  the  posterior 
mediastinum,  and  burst  into  the  trachea  or  the  cesophagiis. 

Besides  forming  sheaths  for  the  several  structures  of  the  neck, 
there  are  other  purposes  to  which  the  cervical  fascia  is  subservient. 
The  firm  attachment  of  its  layers  to  the  sternum,  the  first  rib,  and 
the  clavicle,  forms  a  fibrous  barrier  at  the  upper  opening  of  the 
chest,  which  su[>porls  the  soft  parts,  and  prevents  their  yielding  to 
the  pressure  of  the  atmosphere  during  inspiration.  Dr.  Allan 
Burns*  first  pointed  out  this  important  function  of  the  cervical  fascia, 
and  has  recorded  a  case  exemplifying  the  results  of  its  destruction 
by  disease. 

Moreover,  the  great  veins  at  the  root  of  the  neck,  namely,  the 
internal  jugular,  subclavian,  and  innominate,  are  so  closely  united 
by  the  cervical  fascia  to  the  adjacent  bones  and  muscles,  that  when 
divided  they  gape.  They  are,  as  the  French  express  it,  "  can- 
alisies,"  and  are  therefore  better  able  to  resist  the  pressure  of  the 
atmosphere,  which  tends  to  render  them  flaccid  and  impervious 
during  inspiration.  But  this  anatomical  disposition  of  the  great 
veins  makes  them  more  liable  to  the  entrance  of  air  when  wounded. 
Instances  of  death  have  been  recorded,  resulting  from  the  suddeD 
entrance  of  air  into  the  veins  during  operations  about  the  neck,  or 
even  th^  axilla. 

The  sterno-cleido-mastoideus  is  the  large 
muscle  which  passes  obliquely  across  the  neck. 
It  arises  by  a  rounded  tendon  from  the  upper 
pari  of  the  sternum,  and  by  fleshy  fibres  from  the  sternal  third  of 
the  clavicle,  it  is  inserted  by  a  thick  tendon  into  the  external 
surface  of  the  mastoid  process,  and  by  a  thin  aponeurosis  into 
about  the  outer  half  of  the  superior  curved  ridge  of  the  occipital 
bone. 

The  sternal  origin  of  the  muscle  is  at  first  separated  from  the 
clavicular  by  a  slight  interval ;  subsequently  the  sternal  fibres 
gradually  overlap  the  clavicular.  The  muscle  is  confined  by  its 
strong  sheath  of  fascia,  in  such  a  manner  that  it  forms  a  slight 
curve,  with  the  convexity  forwards.  Observe  especially  that  its 
front  border  overlaps  the  common  carotid  artery  ;  along  this  border 
we  make  the  incision  in  the  operation  of  tying  the  vessel. 

When  both  sterno-mastoidsact  simultaneously 
they  draw  the  head  and  neck  forwards  and 
downwards,  and  are  therefore  especially  con- 
cerned in  raising  the  head  from  the  recumbent  position.  When 
one  sterno-mastoid  acts  singly,  it  turns  the  head  obliquely  towards 
the  opposite  shoulder ;  in  this  action  it  co-operates  with  the  splenius 


Sterno-cleido- 
mastoideus. 


Action  of  Sterno 
mastoid. 


•  "  Surgical  Anatomy  of  the  Head  and  Neck." 
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•  of  the  other  side.*    On  emergency,  the  sterno-mastoid  acts  as  a 
I  muscle  of  inspiration,  by  raising  the  sternunfi ;  its  fixed  point  being, 
in  this  case^  at  the  head. 


Fig.  34. — Sibiiko-ci.kii>o  mastoiu  M.  anu  Mum:lis  Auovi  and  Bklow  thii  Hvoid  Bonb. 

^.  Anterlflf  Wily  -^f  Ote  "ligaslric  on  ihe  Icfi  <ide.     a.    Pi«*ierior  belly  of  the  diK:iA(ric.    3.  Ttn- 

'<Ji_.i.  u-»*tnc   anJ  pulley  tlirutigh  which  it  passes.     4.  Stylo-hyoiiT  pierced  by  ihe 

Ipi  -f  the  tJi);a»tric.     5.  M>lf>-hyoicl  m.     6.   Hyoglu«*tu^  m.,  the  anterior  part 

tc  '  '-y  the  precediiii:  niM«cie.     y.  SternD-cleido'ina«iuid  m.     8.  Sternal  portion 

of  ific  Mfrii'i'ii.-Ktotd  ni.     9.  CUvtciiUr  portion  of  the  sicrno-mastoiJ  m.     10.  Siemo-hyoid 

m    of  the  left  aide.     11.  Sterno-hyotd  m.  of  the  right  «ide      i>.  ti.   Antcrii->r  Bud  po«teriur 

beJI'o    •(  ilr  iimc^-hyoid  m.     13,  Thyro*hyoid  m       14,  14.  Stcrnn-thyroid  m.     15.  Anterior 

(>;  '•  rior  constrictor  m.  of  ihc  pharynx.     16.  <-)c«;ii  s  m.     jy^  ,y,  j-he 

1  ■>.  t  ihe  rciraliens  aiircm.     id.  'irMpcriut  m.     19.  <  n  ofihe  fplcniiis 

.  rrt.     ■».  Culh  portion  of  the  ^aine  m.     31.  Lev.n  -    ipulae.     »j    Sca- 

I'  ").     33    Scalcnuft  anticii^  m.     24.  Superior  part  >'i  the  <Ji  It..id  m,    jj.  ('tavic- 

I  ■  'Se  pector^h*  major  m.    26.  Anterior  and  inferior  nart  of  the  platy«mn-myoi(l 

m  '       '  ^sor  angtili  unt  m.     aST  I'ranHverte   poriion  of  the  preccfting  m.,hten«lirtff 

vith.^hh'jugh  external  to,  the  depressor  labit  iiiferloris  in.     39.  MasKier  m.    ju.  Biiccl- 


*  The  single  action  of  the  muscle  is  well  seen  when  it  Incomes  rigid  And  caoses 
wry-neck.  Other  menns  of  relief  foiling,  the  diviMon  of  the  muscle  ncnr  its 
I  origin  i\  sotnctimes  lenehcial  in  curing  the  distortion.  In  deciiling  its  to  the  pro- 
Ipricty  of  this  operation,  we  fhouM  l>e  careful  to  examine  the  condition  of  the 
Tether  nitisctes.  lesi,  after  having  divided  the  stemo-mastoid,  wc  should  be  disap- 
oiotcd  in  removing  the  deformity. 
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TRIANGLES  OF  THE    NECK. 


The  sterno-mastoid  is  sup|ilied  by  three  Dutrient  arteries — an  opper,  a  middle, 
and  a  lower.  Tbe  upper  sicmo-masloid  artery,  a  branch  of  the  occipital,  enters 
the  muscle  with  the  n.  accessorius,  close  to  the  mastoid  process  of  the  temporal 
bone;  the  middle  mastoid  is  a  blanch  of  the  superior  thyroid,  and  enters  the  under 
surface  of  the  muscle,  crossing  over  ihe  common  carotid  on  a  level  with  the  thy- 
roid cartilage ;  the  lower  mastoid  is  a  branch  of  the  su|>ra-f  cajiular,  and  supplies 
the  clavicular  portion  of  the  muscle,  close  to  its  origin. 

The  steroo-mastoid  is  sup^^ied  wiib  nerve;  by  tbe  n.  accessorius,  and  by  branches 
from  tbe  deep  cervical  plexus;  these  branches  come  from  the  second  and  some- 
times the  third  cervical  nerves. 

Anatomists   avail    theinselves  of  the   oblique 
direction  of  the  stemo-mastoid  muscle  to  divide 
the  neck  on  each  side  into  two  great  triangles, 
an  anterior  and  a  posterior  (Fig.  35).     The  base  of  the  anterior 
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N.  acce&tonu». 

I>iKaltricu&. 
Os  hyoides, 

Omo-byoideus. 


Scalcnui  mcdiiu. 


Scalenus  atttictu. 


Fio.  js— DiACKAM  or  Tkiaxglu  or  tmk  Nbck. 
Superior  carolid  triaoEle.     a.  Inrerior  cjn.ti(l  trinngle.     3.  Occipital  triangle, 
clavicular  triangle.     5.   Snbmj<lllary  triangle. 


• 


4.  Supra- 


triangle  is  formed  by  the  jaw,  its  sides  by  the  mesial  line  and  ihe 
front  border  of  the  stemo-mastoid.  The  posterior  has  the  clavicle 
for  the  base,  while  the  sides  are  defined  by  the  hind  border  of  the 
stemo-mastoid  and  the  front  border  of  the  tra|)ezius. 

The  omohyoid  muscle,  which  cros.ses  the  neck  under  the  sterno- 
mastoid,  subdivides  these  jirimary  triangles  into  four  smaller  ones 
(Fig-  35.)  of  unequal  size  :  an  anterior  superior,  an  anterior  inferior, 
a  posterior  sujjerior,  and  a  jjosterior  inferior.  The  direction  of  the 
omo-hyoid  muscle  renders  their  boundaries  at  once  obvious. 
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Contents  of  Posterior 
Tiiangle. 


The  fat  and  connective  tissue  must  now  be 


carefully  removed  from  the  posterior  triangle. 
The  following  muscles  will  be  seen  forming  its 
floor:  viz.,  beginning  from  above,  the  splenius  capitis,  the  levator 
anguli  scapulae,  the  scalenus  medius  and  posticus,  and  a  small  por- 
tion of  the  serratus  magnus.  The  posterior  belly  of  the  omo-hyoid 
crosses  this  triangle  about  an  inch  (2.j  c.  m.)  above  the  clavicle,  and 
subdivides  it  into  two  unequal  parts — an  upper  or  occipital,  and  a 
tower  or  supra-clavicular.  In  the  occipital  triangle,  the  larger  of 
the  two,  besides  the  muscles  just  mentioned  (with  the  exception  of 
the  serratus  magnus),are  found  the  descending  branches  of  the  cer- 
vical plexus,  and  passing  obliquely  downward  from  beneath  the 
sterno- mastoid  is  the  spinal  accessory  nerve,  which  enters  the  under 
part  of  the  trapezius.  Curving  round  the  posterior  border  of  the 
sterno-mastoid,  and  becoming  superficial,  are  the  ascending  and 
transverse  branches  of  the  superficial  cervical  plexus.  The  trans- 
versalis  colli  (posterior  scapular)  artery  and  vein,  and  its  branch, 
the  superficialis  colli  (which  chiefly  supplies  the  trapezius),  cross 
transversely  outwards  the  lower  part  of  the  space.  A  chain  of  lym- 
phatic glands  is  also  found  along  the  posterior  border  of  the  sterno- 
roastoid. 

The  upper  part  of  ihe  stemo-masloid  is  traversed  obliquely 
Nervus  Accessorius.  by  a  large  nerve  called  Ihe  spinal  accessory  or  n.  accesso- 

riu5.  This  nerve — the  eleventh  cranial — consists  of  two 
parts:  one,  the  accessory,  arises  from  the  side  of  the  meilulla  oblunyata  below  the 
pneumogastric  nerve  ;  the  other,  the  sfinnl  part,  arises  from  tlie  ceivical  portion  of 
the  spinal  cord  by  a  scries  of  filaments  from  the  lateral  tract  as  low  down  as  the 
sinth  cervical  vertebra.  The  spinal  portion  ascends  between  the  ligamentum  den- 
ticalatuni  and  the  posterior  roots  of  the  spinal  nerves,  through  the  foramen  magnum 
into  the  skull.  Within  the  cranium  the  two  parts  unite  and  form  a  single  nerve, 
which  leaves  the  skull  through  the  foramen  jugulare.  Here  the  accessory  portion 
is  connected  with  the  ganglion  of  the  root  of  the  pneumogastric  by  several  fila- 
ments; and  lower  down  it  again  joins  the  pneumogastric  at  Ihe  ganglion  of  the 
trunk,  t>eIow  which  the  two  nerves  become  blended.  The  accessory  and  spinal 
ions  communicate  in  the  foramen  jugulare.  Below  the  foramen  the  spinut 
runs  behind  the  internal  jugular  vein,  the  digastric  and  stylo  hyoid  muscles, 
then  pierces  obliquely  the  upper  third  of  the  sternomastoid.  Emerging  l>eneath 
its  outer  border,  it  crosses  the  posterior  triangle  of  the  neck  to  the  under  surface 
of  the  Irape/ius,  to  which  it  is  distributerl.  The  nervus  accessorius  supplies  also 
the  sterno- mastoid  in  its  p;issage  through  it,  and  here  it  joins  some  branches  from 
the  third  cervical.  After  leaving  the  muscle  it  is  joined  by  branches  from  the 
second  and  ihird  cervical  nerves.  ISeiieaib  the  trapezius  it  forms  a  plexus  with 
ibe  third  and  fourth  cervical  nerves.  The  upper  mastoid  artery,  a  branch  of  the 
uocipiial,  enieis  the  sternomastoid  with  the  nerve. 


The  supra- clavicular  or  subclavian  trianglt  is 
bounded  below  by  the  clavicle,  in  front  by  the 
outer  border  of  the  sterno-mastoid,  and  above 
by  the  j)osterior  belly  of  the  omo-hyoid  muscle.     The  area  of  the 


Supra-clavicular 
Triaingle. 
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The  sterno-mastoid  is  supplied  by  three  Datrieot  arteries — an  upper,  a  middle, 
and  a  lower.  The  upper  stenio-masloid  artery,  a  branch  of  the  occipital,  enters 
the  muscle  with  ihc  n.  accessorius,  close  to  the  mnsloid  process  of  the  temporal 
hone;  the  middle  mastoid  is  a  branch  of  the  su[)erior thyroid,  and  enters  the  under 
surface  of  the  muscle,  crossing  over  the  common  carotid  on  a  level  wiih  the  thy- 
roid cariiUge ;  the  lower  mastoid  is  a  branch  of  the  supra-scapular,  and  supplies 
the  clavicular  portion  of  the  muscle,  close  to  its  origin. 

The  stemo-mastoid  is  supplied  with  nerves  by  the  n.  accessorius,  and  by  branches 
from  (he  deep  cervical  plexus ;  these  branches  come  from  the  second  and  some- 
times the  third  cervical  nerves. 

Anatomists   avail    themselves  of  the   oblique 
direction  of  the  sterno-mastoid  muscle  to  divide 
the  neck  on  each  side  into  two  great  triangles, 
an  anterior  and  a  posterior  (Fig.  35).     The  base  of  the  anterior 
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Tig.  35.— Diaqrah  or  Tnianclu  09  thk  Nuck. 
1.  Superior  carotid  triangle.     7.  Inrerior  carotid  trianjrle.     3.  Occipital  triangle, 
clavicular  triangle.     5.  Siibma miliary  triangle. 


4.  Supra- 


triangle  is  fortned  by  the  jaw,  its  sides  by  the  mesial  line  and  the 
front  border  of  the  sterno-mastoid.  The  posterior  has  the  clavicle 
for  the  base,  while  tlie  sides  are  defined  by  the  hind  border  of  the 
sterno-mastoid  and  the  front  border  of  the  trapezius, 

The  omohyoid  muscle,  which  crosses  the  neck  under  the  stemo- 
mastoid,  subdivides  these  primary  triangles  into  four  smaller  onis 
(F'g-  35.)  o*"  unequal  size  :  an  anterior  superior,  an  anterior  inferior, 
a  posterior  superior,  and  a  posterior  inferior.  The  direction  of  the 
omo-hyoid  muscle  renders  their  boundaries  at  once  obvious. 
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NERVUS   ACCESSOR  I  US. 

„     .     .     ,„  The  fat  and  connective  tissue  must  now  be 
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Tiiangle.  carefully  removed  froni  the  posterior  triangle. 

The  following  muscles  will  be  seen  forming  its 
floor:  viz.,  beginning  from  above,  the  splenius  capitis,  the  levator 
anguli  scapulae,  the  scalenus  medius  and  posticus,  and  a  small  por- 
tion of  the  serratus  magnus.  The  posterior  belly  of  the  omo-hyoid 
crosses  this  triangle  about  an  inch  (^.j  c.  m.)  above  the  clavicle,  and 
subdivides  it  into  two  unequal  parts — an  upper  or  occipital,  and  a 
Xo-tiei  01  supra -clavicular.  In  the  occipital  triangle,  the  larger  of 
the  two,  besides  the  muscles  just  mentioned  (with  the  exception  of 
the  serratus  magnus),  are  found  the  descending  branches  of  the  cer- 
vical plexus,  and  passing  obliquely  downward  from  beneath  the 
sterno-mastoid  is  the  spinal  accessory  nerve,  which  enters  the  under 
part  of  the  trapezius.  Curving  round  the  posterior  border  of  the 
sterno-mastoid,  and  becoming  superficial,  are  the  ascending  and 
transverse  branches  of  the  superficial  cervical  plexus.  The  trans- 
versalis  colli  (posterior  scapular)  artery  and  vein,  and  its  branch, 
the  supcrficialis  colli  (which  chiefly  supplies  the  trapezius),  cross 
transversely  outwards  the  lower  part  of  the  space.  A  chain  of  lym- 
phatic glands  is  also  found  along  the  posterior  border  of  the  sterno- 
mastoid. 

The  appcr  part  of  the  slemo-ni.astoid  is  traversed  obliquely 
Nenrus  Accessorius.  by  a  lar^e  nerve  called  the  spinal  accessory  or  n.  accesso- 
rial.    This  nerve — the  eleventh  cranial — consists  of  two 
parts:  one,  the  accessory,  arises  from  the  side  of  the  me'lulla  oblongata  below  the 
pneutnog.i5tric  nerve  ;  the  other,  the  spinal  part,  arises  from  the  cervical  portion  of 
the  spinal  cord  by  a  series  of  filaments  from  ihe  lateral  tract  as  low  down  as  the 
sixh  cervical  Tertebr.t,    The  cpinal  portion  ascends  between  the  ligamentum  den- 
Lliculaium  and  the  |>osleiior  rootsof  the  spinal  nerves,  through  the  foramen  magnum 
I  into  the  skull.     Within  Ihe  cranium  the  two  parts  unite  and  form  a  single  nerve, 
[  which  leaves  the  skull  through  the  foramen  jugulare.     Here  the  ncifSiory  portion 
[is  connccieil  with  the  ganglmn  of  the  root  of  the  pneumogostric  by  several  tila- 
tlDents;  and  lower  down  it  again  joins  the  pneumogostric  at  Ihe  ganglion  of  the 
ftrunk,  below   which  the  two  nerves  become  blendeti.     The  accessory  and   spinal 
(portions  communicate  in  the  foramen  jugulare.     Below  the  foramen  the  spmai 
an  runs  behind  the  internal  jugular  vein,  the  digastric  and  stylo  hyoid  muscles, 
nd  then  pierces  obliquely  Ihe  upper  third  of  the  sterno-mastoid.  Emerging  beneath 
Bhs  outer  liorder,  it  rros<ies  the  fiosterior  triangle  of  the  neck  to  the  under  surface 
Tcf  the  lra|)r/:ius,  to  which  it  is  distributed.     The  nervus  accessorius  supplies  also 
■-the  iternO' mastoid  in  its  passage  through  it,  and  here  il  joins  some  branches  from 
L(be  thinl  cervical.      After  leaving  the  muscle  it  is  joined  by  branches  from   the 
{second  and  Ihird  cervical  nerves.     Beneath  the  trapezius  it  forms  a  ptous  wilh 
I  the  third  and  fourth  cervical  ners-es.     The  upper  mastoid  artery,  a  branch  of  the 
occipital,  enters  the  sterno-mastoid  wilh  the  nerre. 


The  supra-clavicular  or  subclavian  trianj^le  is 
bounded  below  by  the  clavicle,  in  front  by  the 
outer  border  of  the  sterno-mastoid,  and  above 
by  ihc  [)Ostertor  belly  of  the  omo-hyoid  muscle.     The  area  of  the 
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SUPRA-CLAVICULAR   TRIANGLE. 


triangle  thus  formed  will  vary  in  proportion  to  the  obliquity  ol  the 
omo-hyoid  muscle,  and  the  extent  to  which  the  sterno-mastoid  and 
trapezius  are  attached  to  the  clavicle.  The  depth  of  the  vessels  and 
nerves  contained  in  this  space  dej^ends  not  only  upon  the  degree 
to  which  the  clavicle  arches  forwards,  but  varies  with  the  elevation 
and  depression  of  the  shoulder. 

The    descending    branches    of    the   cervical 
Dissec  ion,  plexus,  together  with  some  fat,  should  now  be 

cut  through  and  turned  aside,  when  a  layer  of  a  fascia  which  binds 
down  the  omo-hyoid  muscle  to  the  clavicle  will  be  exposed.  Beneath 
this  is  a  deeper  layer  of  fascia,  which  covers  the  subclavian  vessels 
and  brachial  plexus  of  nerves,  and  descends  with  them  under  the 
clavicle  into  the  axilla.  Between  these  two  layers  we  meet  with 
more  or  less  fat  and  connective  tissue  and  lymphatic  glands  continu- 
ous with  those  in  the  axilla.  It  will  be  easily  understood  how  a 
collection  of  pus  in  the  axilla  may  ascend  in  front  of  the  vessels 
and  point  above  the  clavicle,  or,  vice  versA,  how  matter  formed  in 
the  neck  may  travel  under  the  clavicle  and  point  in  the  axilla. 

Near  the  posterior  border  of  the  sterno-mastoid  muscle  the  ex- 
ternal jugular  vein  passes  through  both  layers  of  the  deep  fascia  and 
terminates  in  the  subclavian  ;  but  before  its  termination  it  is  com- 
monly joined  by  the  supra-scapular,  the  posterior  scapular,  and 
other  unnamed  veins  proceeding  from  the  surrounding  muscles ;  so 
that  there  is  in  this  situation  a  confluence  of  veins,  which,  when 
large  or  distended,  is  exceedingly  embarrassing. 

The  fascia  and  the  glands  should  be  removed,  and  the  following 
objects  carefully  dissected.  Behind  and  nearly  parallel  with  the 
clavicle  is  the  supra-scapiiiar  (transversalis  humeri)  artery,  a  branch 
of  the  thyroid  axis.  A  little  higher  is  the  transversalis  colli,  or 
posterior  scapular  (commonly  a  branch  of  the  thyroid  axis),  which 
crosses  the  lower  part  of  the  neck  towards  the  posterior  superior 
angle  of  the  scapula.  Both  these  arteries  are  very  irregular  in 
respect  to  their  origin,  the  last  particularly  being  often  given  off 
from  the  subclavian  in  the  third  part  of  its  course.  Search  for  the 
outer  border  of  the  scalenus  anticus,  which  descends  from  the 
\  transverse  processes  of  the  cervical  vertebrse  to  the  first  rib ;  nin- 
I  ning  down  longitudinally  upon  it  may  be  seen  the  phrenic  nerve. 
The  subclavian  vein  lies  upon  the  first  rib  in  front  of  the  insertion 
of  the  anterior  scalene  muscle  behind  the  clavicle,  so  that  it  is  not 
usually  seen  in  this  triangle.  The  subclavian  artery  rises  up  into 
the  neck  as  high  as  an  inch  (^.j  cm.)  above  the  clavicle,  and 
sometimes  on  the  right  side  as  high  as  an  inch  and  a  half  (j.H  c.  w.). 
It  appears  higher  than  the  vein,  emerging  beneath  the  outer  border 
of  the  scalenus  anticus,  and  care  must  be  taken  to  preserve  the 
small  branch  from  the  brachial  plexus,  which  crosses  the  artery  and 
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ANTERIOR   TRIANGLE. 


proceeds  to  the  subclavius  muscle.     The  large  nerves  constituting 

tl>e  brachial   plexus  come  out  between   the  scalenus  amicus  and 

medius,  higher  than  the  subclavian  artery,  and  on  a  plane  posterior 

to  that  vessel.     These  different  objects  will  be  described  in  detail 

hereafter. 

^.  ,   .  The  anterior  iriant'le  must  now  be  dissected. 

Dissection  of  the  r     j    •  .•        i    r         .u      j  •     i 

Anterior  Triangle.  I"  domg  so,  notice,  before  the  deep  cervical 
fascia  is  removed,  the  arching  forwards  of  the 
anterior  border  of  the  sterno-mastoid  muscle,  which  is  connected 
to  the  lower  jaw  by  the  fascia,  so  that  the  common  carotid  artery  is 
concealed  from  view  before  the  parts  are  disturbed.  The  anterior 
triangle  is  bounded  behind  by  the  anterior  border  of  the  sterno- 
mastoid,  in  front  by  the  middle  line  of  the  neck,  and  above  by  the 
lower  border  of  the  inferior  maxilla.  Covering  the  triangle  are  the 
superficial  and  deep  cervical  fasciae  and  the  platysma ;  passing 
across  it  are  the  superficial  cervical  n.,  the  infra-maxillary  branch 
of  the  facial  nerve ;  and  descending  in  front  is  the  anterior  jugular 
vein.  This  space  is  subdivided  by  the  anterior  belly  of  the  omo- 
hyoid into  a  superior  and  an  inferior  carotid  triangle,  and  above 
them  is  a  third  triangle  mapped  out  by  the  converging  bellies  of 
the  digastric  muscle  and  the  lower  jaw,  and  is  called  the  sub- 
maxillary or  digastric  triangle  (Fig.  35,  p.  90.) 

The  inferior  carotid  triangle  is  bounded  above  and  below  by 
the  orao-hyoid  and  sterno-mastoid  muscles,  and  in  front  by  the 
middle  line.  The  muscles  forming  its  floor  are  the  sterno-hyoid 
and  slerno-thyroid  muscles,  and  lying  on  them  is  the  anterior 
jugular  vein  ;  in  the  middle  line  is  the  thyroid  body  covering  the 
trachea.* 

The  superior  carotid  triangle  has  for  its  boundaries  the  sterno- 
mastoid,  the  omo-hyoid,  and  the  posterior  belly  of  the  digastricus. 
Its  muscular  floor  is  formed  by  the  hyo-glossus,  the  middle  and 
inferior  pharyngeal  constrictors,  and  the  thyro-hyoid.  In  this 
space  are  found  the  bifurcation  of  the  common  carotid  into  its 
external  and  internal  divisions,  and  the  following  branches  of  the 
external  carotid — the  superior  thyroid,  lingual,  facial,  the  occipital, 
and  the  ascending  pharyngeal  arteries — their  accompanying  veins 
and  the  internal  jugular  vein.  The  nerves  seen  are  the  hypoglos- 
sal, crossing  over  the  external  carotid,  the  infra-maxillary  branch 
of  the  facial,  the  spinal  accessory,  the  superior  and  external  laryn- 
geal nerves,  and  in  front  of  the  carotid  sheath  is  the  descendens 

DODl. 

The  digastric  triangle  will  be  described  subsequently  (p.  108). 


•  The  vesscU  and  nerves  lying  wiihin   and   upon  the  carotid  sheath  are  not 
seen,  as  ibey  are  situated  beneath  llie  auterior  twrder  of  the  sterno-mastoid. 
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ACTION   OF  THE   DEPRESSOR    MUSCLES. 


fascia  prevents  matter  coming  to  the  surface,  when  suppuration 
takes  place  by  the  side  of  the  pharynx. 

Remove  the  fascia,  and  clean  the  various  structures  beneath  the 


OcciptUi  a. 
HypogtoRMi  11. 

endentnonin. 

a<S  cervical  n. 

E»upcHor  thyroid  a. 

3d  cervical  P. 

CommunlcanK 
noni  a. 
Cfico-lhyroid  m. 
'Jniernal  jiiguUr  v. 

Common  carotid  a. 
^^^     Fic 

^H  sterno-mastoid,  talcing  care  not  to  cut  away  the  descendens  noni 

^^M  and  communicarUes  noni  nerves,  which  lie  in  front  of  the  sheatli  of 

^H  the  common  carotid.     Dissect  out  tlie  lymphatic  glands  which  lie 

^H  along  the  sheath  of  the  large  vessels 


Fig.  36.— CsKTitAL  Link  or  Nrck.— Course  ahd  Rblations  op  Common  Carotid  Amtrmv. 
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PARTS   BENEATH   THE  STKRNO-MASTOID. 
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„    ,  ,.  .  The  objects  exposed  to  view,  when  the  muscle 

Parts  exposed  beneath  •        a    \  j  *  .i_ 

the  Sierno-mastoid.    *^  reflected,  are  very  numerous.     Among  these 
the  more  important  are:  the  sterno-clavicular 
articulation^  the  splenius  capitis  and  colli,  the  posterior  belly  of  the 
digastricus,  the  levator  anguli  scapulas,  scalenus  medius  and  anticus, 


fli.  Thyto-hyot'l 
vMch  the  two 
ly  Trachea. 


Fic.  37,— Muscles  op  tiiie  Hrotu  Ani>  Inpra-iitoid  Ricions. 

Povterlor  belly  of  ihe  disa»tnc  ni.    1.  Stylo-liynjd  m.     3.  Anterior  beity  of  the  digastric  rti. 

4.  Tendon  and  pullev  of  thii  niiiftcle.     5.  Anterior  belly  of  the  right  digastric  m.     6.  Mylo- 

hyotdm.     7-   Hyo-glotsiift  m.    R.  Sternal  portion  of  the  right  •iterno-mastoid  m.    9.  Sieroal 

'portion  of  the  left  <iicmo-ina$(o)d  m.    10,  Stemo-hyold  m.    11.  Tendon  of  ihe  omo-hyoid  m. 

""  ■       ■•  ,,    Sicmo-thytoid   m.     A.  Oblique   line   of  the  ihytotd  c^rtiUge  to 

>cle«  arc  attached.     14.   Inferior  constrictor  m.  of  the  pharvmi. 

-  IV     17     Reciuft  capitis  antictu  major  m.     18.  Longus  collt  m. 

.  70.  Scnienil  niediii*  and  posticus  mm.     71 ,  si.   Kasciculi  of  the 

:n,  ;?.<v«tng  to  be  inserted  to  the  tn>n»vcrte  proce»'*esof  the  cervical  ver- 

tr  .apitif  tn.    >i.  Splcniiit  colli  m.     34.  Tr.apeziu9  m.     95.  Attachment 

<•!  I  ni.    tfj   AttacDment  of  the  two  fasciculi  of  the  retraheni  aurem  m.    -rj. 

Occipujj  (iviiulik  in.     >8.  Deltoid  m.     99.  Allachment(ttemat)  of  the  right  jnd  left  pector- 

alis  major  mm.     30.  tnicrcattal  mtuclcs. 

omo-hyoid,  stcrno-hyoid,  and  sterno-thyroid  muscles;  the  occipital 

E artery,  the  common  carotid  artery  and  its  division,  the  internal 
jugular  vein,  the  subclavian  artery  and  the  branches  of  the  first 
part  of  its  course,  the  cervical  plexus,  and  the  lower  cervical  nerves 
which   form   the   brachial    plexus  ;    the   phrenic,   pneumogastric. 
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COMMON   CAROTID   ARTERY. 


Course  and  Relations 
of  the  Common 
Carotid. 


hypoglossal,  and  spinal  accessory  nerves,  the  descendens  and  com- 
niunicantes  uoni  nerves;  the  subclavian  vein  and  its  tributaries; 
and  lastly,  a  small  part  of  the  parotid  gland,  and  the  three  sterno- 
inastoid  arteries.  On  the  left  side,  in  addition,  we  find  the  thoracic 
duct;  on  the  right  side,  the  right  lymphatic  duct. 

The  common  carotid  artery  is  now  exposed 
in  the  whole  extent  of  its  course  in  the  neck. 
It  arises,  on  the  right  side  from  the  arteria 
innominata,  behind  the  upper  jjart  of  the  right 
sterno-clavicular  articulation ;  on  the  left,  from  the  arch  of  the  aorta. 
It  ascends  in  front  of  the  bodies  of  the  cervical  vetebras,  by  the  side 
of  the  trachea,  thyroid  gland,  and  larynx,  as  high  as  the  upper  border 
of  the  thyroid  cartilage,  and  then  divides  into  the  external  and  inter- 
nal carotids.  Thus,  a  line  drawn  from  the  sternal  end  of  the  clavi- 
cle to  a  point  midway  between  the  mastoid  process  and  the  angle 
of  the  jaw  will  nearly  indicate  its  course.  It  is  contained  in  a 
sheath  of  the  deep  cervical  fascia,  together  with  the  internal  jugu- 
lar vein  and  the  pncumogastric  nerve.  The  vein  lies  on  the  outer 
side  of,  and  parallel  with,  the  artery  ;  the  nerve  lies  behind  and 
between  the  artery  and  the  vein.  The  structures  contained  within 
this  sheath  are  separated  from  each  other  by  a  thin  septum  of  fascia, 
so  that  each  has  a  separate  investment.  Owing  to  the  increasing 
breadth  of  the  larynx,  the  two  common  carotid  arteries,  which  at 
their  origin  lie  near  together,  are  separated  by  a  wide  interval  at 
their  point  of  division. 

At  the  lower  jjart  of  the  neck  the  carotid  artery  is  deeply  placed, 
but  as  it  ascends  it  becomes  more  superficial,  although  it  has  the 
appearance  of  being  deeply  situated  owing  to  the  prominence  of 
the  thyroid  cartilage.  In  front  the  artery  is  covered  by  the  skin, 
superficial  fascia,  platysma  myoides,  deep  fascia,  the  sternal  por- 
tion of  the  sterno-mastoid,  the  sterno-hyoid,  and  thyroid  muscles, 
and,  on  a  level  with  the  cricoid  cartilage,  it  is  crossed  by  the  omo- 
hyoid. Above  this  ])oint  the  artery  becomes  more  superficial,  and 
is  covered  by  the  integument,  platysma,  the  cervical  fasci%,  the 
middle  sterno-mastoid  artery,  and  only  slightly  overlapped  by  the 
sterno-mastoid.  Lying  upon  the  sheath  of  the  artery,  we  find  the 
descendens  noni  joined  by  the  communicantes  noni  nerves.  The 
sheath  is  crossed  by  the  facial,  the  superior,  and  middle  thyroid 
veins,  and  lower  down  by  the  anterior  jugular  vein,  all  of  which 
empty  themselves  into  the  internal  jugular.  This  is  the  general 
rule,  and  especial  attention  should  be  directed  to  it,  because  the 
veins  are  liable  to  be  overlooked  and  injured  in  the  operation  of 
tying  the  carotid.  To  the  inner  side  of  the  artery  we  find  the 
trachea,  the  thyroid  body,  the  recurrent  laryngeal  nerve,  the  in- 
ferior thyroid  artery,   the  external    laryngeal  nerve,   the   inferior 


f constrictor    of   ihe    pharynx,    and    the    larynx.      On    the    ouUr 
\si(U  are  the  pneuniogastric  nerve  and   the  internal  jugular  vein. 


Fig.  38.— Rblatioms  or  thi  Cahotio  Aktkkihs 

SulxbtTian  artery.  >.  SubclAvtan  vein,  j,  j  Common  carotid  artery.  4.  IntertiAl  jugiiUr 
vein.  5.  Anterior  jugular  rein  pafstng  in  front  of  the  common  c:irottH  arter>'  to  empty  into 
lower  part  of  iltc  jiicuUr  vein.  6  Omo-hyoid  miiscle.  7.  Stcrnc^hyoid  muAcle.  8.  Trunk 
of  the  iineiimoi^<.trt(!  nerve  yilaced  Whind  the  cirolid  nnd  inlrrnal  jugular,  which  it  accom- 

$.':»'-    •' ■' ' — '  i\  *ccii  between  ihcm  infcriorly.    9.  Hypoglossal   nerve. 

i<  II.  Its  dcfcendme  bmnch  (descendens  noni  nerve), 

I.  <I  plexus  uniting  with  the  preceding  (communicans  noni 

II'  '  riion  of  the  two  nreccdin);  nerves.     14.  Internal  carotid 

w  y  jn<I  vein.     i6.   Lingual  xnd  feicial  arteries  arising  by  a 

<•■  .-nd  rein.     tB.  Occtpti^il  anery.     ii^.  Anterior  bnutcnes 

vS  "  ■    1      ■    '  1-'"  "t  'Civil..!  Mtivc*.     ao,  Superior  laryngcJil  nerve. 


.^M/m/ the  artery  are  the  sympathetic   nerve,  the  inferior  thyroid 
after}',  the  recurrent  laryngeal  nerve;  and  lastly,  the  carotid  sheath 


lOO 


LEFT  COMUON   CAROTID  ARTERY. 


lies  successively  upon  the  longus  colli  and  the  rectus  capitis  amicus 

major  muscles.* 

The  common  carotid  may  be  ligatured  either  above  or  below  the 
omo-hyoid.  It  is  most  accessible  above  the  point  where  this  mus- 
cle crosses ;  and  therefore,  if  the  surgeon  has  his  choice,  he  would 
prefer  to  tie  the  vessel  in  this  situation.  In  the  higher  operation 
we  make  an  incision,  three  inches  (7.6  cm.)  in  length,  along  the 
inner  border  of  the  sterno-mastoid,  the  centre  of  the  incision  being 
opposite  the  crjcoid  cartilage  ;  we  cut  through  the  skin,  superficial 
fascia,  platysma,  deep  cervical  fascia,  when  we  come  to  the  anterior 
border  of  the  sterno-mastoid.  The  overlapping  edge  of  this  muscle 
must  be  drawn  outwards,  and  the  muscle  at  the  same  time  relaxed 
by  turning  the  head  td  the  same  side.  The  sheath  of  the  vessel  is 
then  exposed,  and  a  small  opening  is  to  be  made  on  its  inner  side 
large  enough  to  admit  the  aneurism  needle,  which  should  be  passed 
round  the  artery  on  its  outer  side,  so  as  to  avoid  wounding  the  in- 
■ternal  jugular  vein.  The  vessel  is  then  to  be  ligatured,  care  being 
taken  not  to  separate  more  of  the  sheath  than  is  necessary  from  the 
artery,  and  not  to  include  in  the  ligature  the  pneumogastric  or 
descendens  noni  nerves. 

After  ligation  of  the  artery,  the  collateral  circulation  is  main- 
tained by  the  following  vessels :  between  the  branches  of  the 
external  and  internal  carotid  arteries  of  tl)e  opposite  side  with  the 
corresponding  branches  of  the  ligatured  side  ;  between  the  verte- 
bral and  the  i)oslerior  communicating  of  the  same  side;  between 
the  inferior  and  superior  thyroids  of  the  same  side;  between  the 
profunda  cervicis  and  the  princeps  cervicis  of  the  occipital  of  the 
same  side. 

In  the  first  part  of  its  course  the  left  carotid 
differs  from  the  right  in  the  following  par- 
ticulars:— 

I.  It  arises  from  the  arch  of  the  aorta,  is 
therefore  longer  and  deeper  seated  than  the  right,  and  is  covered 
by  the  first  bone  of  the  sternum. 


In  what  respects  the 
Left  Carotid  differs 
from  the  Right. 


*  It  is  important  that  we  should  be  aware  that  the  common  carotids  vary  occa- 
lionally  in  their  origin.  Thus  the  right  may  arise  in  common  with  the  left  carotid, 
ur  the  right  may  arise  separately  from  the  arch  of  the  aorta,  in  which  case  the 
right  subclavian  is  luaally  trniis|x>scd.  The  left  may  be  given  off  from  the  in- 
nominate artery  of  the  right  side,  or  it  may  .irise  in  common  with  the  leftsulwlovian, 
and  thus  form  a  left  innominale.  In  tratuposition  of  the  aorta  there  ii  a  left 
innominate,  which  is  given  off  lirst,  the  right  carotid  and  the  right  salxUvian, 
arising  as  separate  branches  from  the  arch.  The  gilace  of  division  of  the  common 
carotid  is  subject  to  considerable  variation :  it  may  divide  higher  or  lower  than 
usual,  the  former  being  the  more  frequent.  Rarely  there  has  been  no  common 
otid  artery,  the  external  and  intern.\l  arising  as  separate  branches  from  the 
the  aorta. 


INTERNAL  JUGULAR   VEIN. 


lot 


It  is  crossed  by  the  left  brachio-cephalic  vein. 

It  is  in  close  relation  with  the  (esophagus  and  the  trachea. 

It  is-jn  close  relation  with  the  left  recurrent  laryngeal  nerve. 

It  is  in  close  relation  posteriorly  with  the  thoracic  duct. 

It  is  covered  by  the  thymus  gland  in  early  life. 
The  artery  has  in  front  the  sternum,  the  sterno-hyoid  and  sterno- 
thyroid muscles,  the  left  innominate  vein,  and  the  remains  of  the 
thymus  gland  ;  to  the  Uft  side  it  has  the  left  subclavian  artery  and 
the  left  pncumogastric  nerve;  to  the  right  side  the  arteria  innomi- 
nata ;  and  behind,  the  trachea,  lesophagus,  and  thoracic  duct. 

Tbe  common  carotid,  as  a  nile,  gives  off  no  branch  in  its  course ;  bnl,  occasion- 
ally, the  middle  stern o-ma<^toid,  the  superior  thyroid,  or,  more  rarely,  the  Yertelirnl, 
arise  from  it  prior  lo  its  division.  At  its  bifurcation  it  usually  presents  a  slight 
bulbous  enlar]gemcnt,  which  is  sometimes  so  marked  that  it  might  be  mistaken  for 
an  incipient  aneurism.  It  is  necessary  to  know  that  the  carotid  sometimes  divides 
as  low  as  the  level  of  tbe  cricoid  cartilage,  and  that  not  infri-i|ucnlly  the  division 
takes  place  as  high  as  the  hyoid  bone. 


Internal  Jugular 
Vein. 


The  internal  jugular  vein  is  the  continuation 
of  the  lateral  sinus,  and  returns  the  blood 
from  the  brain.  Leaving  the  skull  through 
the  foramen  jugulare,  it  receives  the  inferior  petrosal  sinus,  and  at 
the  junction  it  presents  a  slight  enlargement,  the  sinus.  The  vein 
descends  on  the  outer  side  of  the  internal  carotid,  and  subsequently 
the  common  carotid  arteries,  in  the  same  sheath,  and  joins  the  sub- 
clavian vein  at  a  right  angle  to  form  the  brachio-cephalic  or  innom- 
inate vein.  ■  In  its  course  down  the  neck  it  receives  the  pharyngeal, 
occipital,  facial,  lingual,  stiperior,  and  middle  thyroid  veins. 

Previous  to  their  terminations  the  internal  jugular  veins  incline 
somewhat  to  the  right  side  to  meet  the  corresponding  subclavian 
veins  ;  thus,  on  the  right  side,  there  is  a  triangular  interval  between 
the  artery  and  vein  in  which  is  seen  the  pncumogastric  nerve  and 
vertebral  artery ;  on  the  left  side  the  vein  slightly  overlaps  the 
artery,  thus  rendering  ligature  of  the  left  carotid  more  difficult 
than  of  the  right.  The  internal  jugular  veins,  moreover,  advance 
slightly  to  meet  the  subclavian  veins,  so  that  they  lie  on  a  plane  a 
little  anterior  to  their  accompanying  arteries.  A  little  before  their 
termination  the  internal  jugulars  have  a  double  valve. 

_  1       »,     ■      J  The  descendens  noni  (p.  go),  a  branch  of  the 

Descendens  Noni  and  1.11  j  1  i-        1  .l 

Communicantes       hypoglossal,    runs   down    obliquely   over   the 

Noni  Nerves.  sheath  of  the  carotid  to  supply  the  depressor 

muscles  of  the  os  hyoides.     Trace  the  nerve 

upwards  to  see  that  it  leaves  the  hypoglossal  where  this  nerve  curves 

round  the  occipital  artery.    For  a  short  distance  the  descendens  noni 

lies  within  the  carotid  sheath  ;  but,  about  the  level  of  the  os  hyoides, 

it  comes  through  the  sheath,  and  crosses  obliquely  over  the  carotid. 


102  COMMUNICANTES   NONI    NERVES. 

from  the  outer  to  the  inner  side.  The  descendens  noni  is  reinforced 
by  one  or  more  nerves  termed  communicanies  nont\  derived  from  the 
second  and  third  cervical  nerves.     These  communicating  branches 


Occipiul  a.      

Hypoglossal  n  * 

Descendens  ^ 
iioiii  II.         "" 

»J  cervical  ii,  —    . . 


Superior  iby- 

^       roida. 

jd  cervical  d. 

Communicant 
ooiii  n. 
Tico-ihyroid  m. 

Inlcmal  jugu- 
lar V. 
'  Comoion  caro- 
lida. 


—   DIsastrid 


Junction 
mylo*b; 


—  N.  A. 


—    0»  hyottJ 


PomiifD 


Crico-thyi 

mcmbn 

Cricoid  d 
la^e. 

,  Isthmus  a 

thyroid 


Tmcbea. 


—     Inferior 
thyroid 


Pro.  J9.— CutTiiAL  Link  or  Nick.— Coumsb  and  Rklatioks  or  Coumok  Cahotid  Aktuiv. 


descend  on  the  outer  side  of  the  internal  jugular  vein,  and  forna 
generally  two  loops  in  front  of  the  carotid  sheath,  constituting  a 
triangular  plexus  called  the  **  ansa  hypo}(Iossi.''  From  these  loo|^ 
the  nerves  proceed  to  the  anterior  and  posterior  bellies  of  the  omo- 
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hyoid,  to  ihe  sterno-hyoid  and  stemo-thyroid  muscles.  A  small 
branch  may  sometimes  be  traced  proceeding  from  the  descendens 
noni  into  the  chest  to  join  the  cardiac  and  phrenic  nerves. 

In  some  subjects  the  descendens  noni  seems  to  be  wanting,  in 
which  case  it  will  probably  be  concealed  within  the  carotid  sheath  ; 
when  this  happens  the  reinforcing  loops  from  the  cervical  nerves 
will  be  found  behind  the  internal  jugular  vein.* 

.  The  thyroid  body  should  now  be  examined. 

To  expose  it,  reflect  the  sterno-hyoid  and 
thyroid  muscles  from  their  insertions,  so  that  they  can  be  replaced 
if  necessary.  Next  observe  the  lymphatic  glands  of  the  neck,  and 
lastly  survey  the  objects  in  the  central  line  of  the  neck,  from  the 
jaw  to  the  sternum. 
Th      'd  B  d  This   very  vascular   gland-like  body  lies  over 

''""      °  ^'  the  front  and  sides  of  the  upper  part  of  the 

trachea,  and  extends  upwards  on  each  side  of  the  larynx.  It  con- 
sists of  hvo  lateral  lobes,  connected  a  little  below  the  cricoid  cartilage 
by  a  transverse  portion  called  the  isthmus,  and  weighs  from  one  to 
two  ounces  {28.J  gms.  to 56.6  gms.^.  Each  lobe  is  conical,  about  two 
inches  {5  <•*».)  in  length,  and  an  inch  and  a  quarter  (j.2  em.)  in 
breadth.  Its  base  is  opposite  the  fifth  or  sixth  ring  of  the  trachea, 
and  the  apex  by  the  side  of  the  thyroid  cartilage.  Its  anterior  sur- 
face is  convex,  and  is  covered  by  the  sterno-hyoid,  stemo-thyroid, 
and  omo-hyoid  muscles  ;  its  deep  surface — concave — embraces  the 
sides  of  the  trachea  and  larynx,  and  usually  extends  so  far  back- 
wards as  to  be  in  contact  with  the  pharynx.  Its  external  border 
overlaps,  in  most  cases  partially,  but  sometimes  completely,  the 
conmion  carotid  artery,  particularly  on  the  right  side  ;  and  there  are 
instances  in  which  the  lobe  is  deeply  grooved  by  the  vessel. 

The  isthmus  lies  over  the  second  and  third  rings  of  the  trachea. 
Tliis  portion  of  the  organ  varies  much  in  its  dimensions.  In  some 
instances  there  is  no  transverse  portion.  Thiscorresjwnds  with  the 
normal  disposition  in  most  of  the  lower  orders  of  mammalia  ;  but 
in  man,  it  is  a  failure  in  the  union  of  the  two  halves  by  which  the 
organ  is  originally  developed.!  Generally,  the  vertical  measure- 
ment is  about  half  an  inch  (ij  mm.).  Between  its  upper  border 
and  the  cricoid  cartilage  is  a  space  about  one-third  of  an  inch  (S.j 


* 


*  Bjr  ta*ay  wiatomiBt*  the  descendens  noni  if  regarded  u  the  combination  of 
filtment*  from  the  bypoglosul  and  pneumogastric  nerves ;  by  some  it  is  looked 
upon  as  a  lirancli  of  the  pneuinogaslric ;  and  lastly,  which  is  most  protwble.  it  is 
ooiuidcTed  by  others  to  be  mainly  derived  from  1  branch  which  is  sent  to  the 
hjrpoglonaal  from  the  first  and  second  cervical  nerves. 

tOoDCeming  the  develo|mienl  of  the  lateral  h.ilves  and  central  portion  of  the 
Ihjrroid  l»dy,  see  a  paper  by  Callender  in  the  Pre<eediHgt  0/  Ikt  Ktyal  Sotitty, 
1867. 
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mm.)  in  extent,  where  the  trachea  is  free  ;  this  space,  therefore,  is 
the  more  preferable  situation  for  tracheotomy.  But  the  vertical 
measurement  of  this  isthmus  is  sometimes  of  very  considerable 
length,  so  that  it  has  been  seen  covering  the  trachea  almost  down 
to  the  sternum.* 

The  thyroid  body  is  closely  connected,  by  areolar  tissue,  to  the 
sides  of  the  trachea,  to  the  cricoid  and  thyroid  cartilages.  Hence 
it  rises  and  falls  with  the  larynx  in  deglutition. 

The  thyroid  varies  in  size  in  different  individuals  and  at  different 
periods  of  life.  It  is  relatively  larger  in  the  child  than  the  adult, 
in  the  female  than  the  male.  In  old  age  it  diminishes  in  size, 
becomes  firmer,  and  occasionally  contains  earthy  matter. 

By  far  the  most  notable  considerations  in  respect  to  the  thyroid 
body  are  the  number,  the  large  size,  and  the  free  inosculations  of 
its  arteries.  The  superior  thyroid  arteries  come  from  the  external 
carotid  and  enter  the  front  surface  of  the  apex  of  each  lobe  ;  the 
inferior  thyroid  come  from  the  subclavian,  and  enter  the  under 
surface  of  the  base.  An  artery,  called  the  middle  thyroid  (thy- 
roidea  ima),  is  observed  in  some  subjects;  it  is  given  off  from  the 
arteria  innominata,  or  the  arch  of  the  aorta,  and  ascends  directly  in 
front  of  the  trachea  to  the  isthmus. 

Its  veins  are  equally  targe,  and  form  a  plexus  upon  it  The 
superior  and  middle  thyroid  veins  cro.ss  the  common  carotid,  and 
open  into  the  internal  jugular.  The  inferior  thyroid  veins,  two  in 
number,  descend  over  (he  front  of  the  trachea,  communicate  freely 
with  each  other,  and  terminate  in  the  left  brachio-cephalic  vein. 
When  you  perform  tracheotomy,  bear  in  mind  the  size  of  these  inferior 
thyroid  veins,  and  the  [Xjssible  existence  of  a  middle  thyroid  artery. 

Its  nerves  are  furnished  by  ihe  middle  aad  iaTerior  cervical  ganglia  of  the  sym- 
palhetic.     They  accompany  ibe  arteries. 

The  lymfhnlics  of  the  thyroid  Ixxly  are  both  Dumerous  and  large.  They  form 
a  dense  network  on  the  surface,  and  pass  into  the  connective  tissue  of  the  gland, 
and  eventually  "  enclose  the  primary  lobes  in  complete  rings  or  more  or  less  per- 
fect arches."  On  the  right  side  they  open  into  the  right  lymphatic  duct,  on  the 
left  side  into  Ihe  thoracic  duct. 


•From  the  upper  part  of  the  isthmus,  or  from  the  adjacent  border  of  either  lobe, 
most  communly  the  left,  a  conical  prolongation  of  the  thyroid  body,  called  the 
pyramid,  frequently  ascends  in  front  of  the  crico  thyroid  membrane,  as  high  as 
the  pomum  Adami,  and  is  attached  to  the  body  of  the  os  byoides  by  fibrous 
tissue.  In  some  subjects  we  may  observe  a  few  muscular  fibres  passing  from  the 
OS  hyoides  to  the  pyramid.  This  constitutes  the  levator  gliinduLe  tkymidea  (see 
preparation  in  Museum  of  St.  Barth.  Hosp  ,  Tatholog.  Series,  No.  14)  of  some 
anatomists.  There  are  instances  in  which  the  pyramid  is  double;  and,  lastly,  we 
have  seen  a  considerable  portion  of  this  thyroid  substance  lying  over  the  crico- 
thyroid membrane,  completely  isolated  from  the  rest  of  the  organ.  These  varie- 
ties deserve  notice,  because  any  one  portion  of  this  structure  may  become  enlarged 
independently  of  the  rest,  nod  occasion  a  bronchocele. 


DK«P  CERVICAL  GLANDS. 


I  OS 


_  ,  .  The  thyroid  body  belongs  to  the  class  of  duct- 

'  Stnicture  of  the  ,  ij-  .         j.ll 

Thyroid  Body.  '^^  glands,  Since  no  excretory  duct  has  been 

discovered.  It  is  invested  by  a  thin  covering 
of  dense  areolar  tissue,  which  connects  it  with  the  surrounding 
structures  and  also  penetrates  it,  imperfectly  dividing  it  into  lobes 
and  supporting  the  vessels  as  they  enter  it.  It  consists  of  a  multi- 
tude of  closed  vesicles,  which  are  imbedded  in  a  delicate  reticulum. 
The  function  of  the  gland  is  probably  that  of  disintegration  of  the 
red  blood-cells,  and  of  the  conveyance  into  the  general  lymphatic 
system  of  the  products  of  these  degenerative  changes. 

An  enlargement  of  the  thyroid  body  is  termed  a  "  bronchocele." 
If  the  relation  of  its  lobes  to  the  trachea  and  cesoi)hagus  be  prop- 
erly understood,  it  is  easy  to  predicate  the  consequences  which 
may  result  from  their  enlargement.  The  nature  and  severity  of 
the  symptoms  will,  to  a  certain  extent,  be  determined  by  the  part 
of  the  organ  affected.  An  enlargement  of  the  left  lobe  is  more 
likely  to  produce  a  difficulty  in  swallowing,  on  account  of  the  in- 
clination of  the  oesophagus  towards  the  led  side.  If  the  isthmus 
be  enlarged,  difficulty  in  breathing  will  probably  be  the  prominent 
symptom,  and,  in  order  to  remove  this  danger,  the  isthmus  has  been 
divided,  and  in  part  removed. 

Small  lymphatic  glands  are  observed  about  the  thyroid  body,  especially  in  front 
of  (he  trachea ;  one  is  often  situated  over  the  crico-thyroid  membrane.  These 
giands,  if  enlarged  by  disease,  might  be  niistaken  for  a  small  bronchocele. 

_       r      ■    1  T  ^"  ^^^  connective  tissue  which  surrounds  the 

pbaiic  Glands  ^  "  great  vessels  of  the  neck,  we  meet  with  a  series 
of  lymphatic  glands,  called  the  deep  cervical. 
They  form  an  uninterrupted  chain  (whence  their  name  glandulx 
(oncatenalce),  from  the  base  of  the  skull,  along  the  side  of  the  neck, 
to  the  clavicle,  beneath  which  they  are  continuous  with  the  thoracic 
and  the  axillary  glands.  Some  of  these  glands  lie  anterior  to  the 
common  carotid  artery ;  others,  between  it  and  the  spine.  This 
isposition  explains  the  well-known  fact,  that,  when  these  glands 
'•re  enlarged,  the  great  vessels  and  nerves  of  the  neck  are  liable  to 
become  imbedded  in  their  substance. 

The  glands  are  particularly  numerous  near  the  division  of  the  common  carotid, 
liy  the  Mde  of  the  pharynx,  and  the  posterior  belly  of  the  iligastricus.  The 
lymphatics  connected  with  them  come  from  all  parts  of  the  bead  and  neck.  These 
reads  unilc,  lo  form,  on  both  sides  of  the  neck,  one  or  more  absorbent  trunks, 
called  the  jugular.  On  the  left  side  this  jugular  trunk  joins  the  thoracic  duct,  or 
nt  by  a  separate  orifice  into  the  junction  of  the  left  internal  jugular  and  sub. 

vian  reins;  on  the  right  side  it  opens  into  the  right  lymphatic  duct,  a  short 
trunk  about  half  an  inch  in  length,  which  terminates  at  the  angle  of  the  juniiion 
of  the  right  internal  jugular  and  sulxlavian  veins.  The  terminations  of  the 
liioracic  duct  and  the  right  lymphatic  duct  are  guarded  by  two  small  semilunar 
valves,  in  order  to  prevent  regurgitation  uf  blood  back  from  the  veins. 
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The  contiguity  of  the  glandi  to  the  great  veiseU  and  nerves  of  the  neck  explains 
the  symptoms  produced  by  their  enlargement  The  tumour  may  be  so  situated  as 
to  be  raised  and  de|>rcssed  by  the  pulsation  of  the  carotid,  and  thus  simulate  an 
aneurism.  A  careful  examination,  however,  will  distinguish  between  an  inherent 
and  a  communicated  pulsation.  By  grasping  the  tumour  we  become  sensible  thai 
the  pulsation  does  not  de|>end  upon  any  variation  of  its  magnitude,  but  upon  the 
impulse  derived  from  the  artery;  consequently,  if  the  tumour  be  lifted  from  the 
ves.fel,  all  feeling  of  pubation  ceases. 


Fig,  40.— Ltmfhatic  Vesshls  Comnc  raont  thi  Glands  of  the  Ncck  Ann  Axilla. 
1.  Superior  cxlrcmtty  of  Itie  thoracic  Jiicl  parsing  behind  the  internal  jitgtilar  vein,  in  an  arch. 
I.  I'cnninai  portion  ofthiH  nrch,  wliicd  enters  in  the  aiigte  niAfle  by  the  union  of  the  inter- 
nul  jugular  and  the  cubclaviaD  veins  ou  the  left  side. 


o  ».w    ^     .    .   The  parts  in  the  central  line  of  the  neck  should 

Survey  of  the  Central  ',  n    .    j-   j  /t--  v       t.      • 

Line  of  the  Neck.     "?*^'  ^e  well  studied  (Fig.  39.  p.  102).     Begin- 
ning  at  the  chin,  we  observe  the  insertions 
of  the  digastric  muscles.     Below  these  is  the  junction,  or  raphi,  of 
the  mylo-hyoid  muscles.     Then  comes  the  os  hyoides.     Below  the 
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OS  hyoides  is  the  thyro-hyoid  membrane,  attached  above  to  the 
posterior  and  upper  border  of  the  hyoid  bone,  and  below  to  the 
thyroid  cartilage.  Next  is  the  fKjmum  Adami,  or  projection  of  the 
thyroid  cartilage,  whicli  is  apparent  between  the  contiguous  borders 
of  the  stcrnohyoidei.  Uelow  the  thyroid  cartilage  is  the  cricoid. 
These  two  cartilages  are  connected  by  the  crico-thyroid  membrane, 
across  which  runs  the  crico-thyroid  artery  to  join  its  fellow.  Below 
the  cricoid  cartilage  is  the  trachea.  This  is  crossed  by  the  isthmus 
of  the  thyroid  body,  and  lower  down  it  recedes  from  the  surface, 
covered  by  the  inferior  thyroid  veins. 

Now  the  chief  surgical  interest  lies  just  above,  and  just  below, 
the»cricoid  cartilage.  This  cartilage  can  be  felt  very  plainly  in 
the  living  subject  at  any  age,  no  matter  how  fat.  In  laryngotomy, 
the  crico-thyroid  membrane  is  divided  transversely.  The  mem- 
brane should  be  divided  close  to  the  edge  of  the  cricoid  c,  for  two 
reasons:  i.  In  order  to  be  farther  from  the  vocal  cords.  2.  To 
avoid  the  crico-thyroid  artery,  which  crosses  the  middle  of  the 
membrane.  If  more  room  be  required,  the  cricoid  cartilage  should 
be  divided  longitudinally. 

In  tracheotomy,  the  trachea  may  be  opened  by  a  perpendicular 
incision,  above  the  isthmus  of  the  thyroid  body,  or  below  it.  The 
ojjeration  above  the  isthmus,  if  there  be  space  enough  for  the  in- 
troduction of  the  tube,  is  the  easier  and  safer  of  the  two ;  for  here 
the  trachea  is  nearer  to  the  surface,  and  no  large  blood-vessels  are, 
generally  speaking,  in  the  way.  The  space  available  measures 
from  a  quarter  {6.2  mm.')  to  half  (7^.5  mm.)  an  inch;  and  the 
isthmus  is  not  so  firmly  adherent  to  the  trachea  as  to  prevent  its 
being  drawn  downwards  for  a  short  distance.  However,  it  is  right 
to  state  that,  in  one  case  out  of  every  eight  or  ten,  there  is  no  avail- 
able space. 

Tracheotomy  below  the  isthmus  is  neither  an  easy  nor  a  safe 
oi)eration,  for  many  reasons:  1.  The  trachea  recedes  from  the 
surface  as  it  descends,  so  that  just  above  the  sternum  it  is  nearly  an 
inch  and  a  half  {j.H  cm.)  from  the  skin.  2.  The  large  inferior 
thyroid  veins  are  in  the  way.  3.  A  middle  thyroid  artery  may  run 
up  in  front  of  tlie  trachea,  direct  from  the  afteria  innominata. 
4.  The  arteria  innominata  itself  lies  sometimes  upon  the  trachea 
higher  than  usual,  and  may,  therefore,  be  in  danger.  5.  The  left 
brachio-ccphalic  vein  in  some  cases  crosses  the  trachea  above  the 
cdjre  of  the  sternum  instead  of  below  it. 

Whoever  pays  attention  to  this  subject  in  the  dissecting-room 
will  soon  be  convinced  of  the  fact  that  not  only  large  veins,  but 
large  arteries,  occasionally  cross  the  crico-thyroid  membrane  as  well 
as  the  trachea,  thus  showing  the  necessity  of  cutting  cautiously 
dowD  to,  and  fairly  exposing,  the  air  tube  before  we  venture  to 
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Dissection   of    the 
Submaxillary   Re- 
gion or  the  Digas- 
tric Triangle. 

complete  capsule, 
from  six  to  ten  in 


open  it.  It  is  preferable,  after  making  the  first  incision  through 
the  skin,  to  lay  aside  the  sharp  knife  and  to  use  a  blunt  one,  so  that 
the  tissues  may  be  torn  rather  than  cut  ;  by  this  i^roceeding  the 
liability  to  hemorrhage  is  materially  lessened.  Tracheotomy  is  now 
safely  done  with  the  hypodermic  injection  of  a  5  percent,  solution 
of  hydrochlorate  of  cocaine  with  perfect  ease  to  the  patient  and  lit- 
tle or  no  danger  on  account  of  the  hremorrhage  carrying  off  the 
surplus  of  the  drug.     Ether  or  chloroform  is  not  necessary. 

When  the  platysma  and  the  cervical  fascia  have 
been  removed  from  their  attachment  to  the 
jaw,  the  most  conspicuous  object  is  the  sub- 
maxillary gland.     Observe  that  the  fascia  is 
here  very  strong,  and   forms  for  the  gland  a 
Beneath  the  jaw  are  several  lymphatic  glands, 
number,  of  which  some  lie  superficial  to  the 
salivary  gland,  others  beneath  it.     These  glands  receive  the  lym- 
phatics of  the  face,  the  tonsils,  and  the  tongue. 

A  little  dissection  will  expose  a  muscle  called  the  digastricus, 
consisting  of  two  distinct  fleshy  portions  connected  by  a  tendon. 
They  form,  with  the  body  of  the  jaw,  a  triangle  called  the  tiigastric, 
of  which  we  propose  to  examine  the  contents.  The  muscles  form- 
ing its  floor  are  the  mylo-hyoideus  and  hyo-glossus.  Under  the 
submaxillary  gland  is  the  facial  artery,  which  here  runs  a  tortuous 
course,  and  finally  turns  up  over  the  lower  jaw  in  front  of  the 
masseter  muscle.  Lying  on  the  mylo-hyoideus,  under  cover  of  the 
lower  jaw,  is  the  submental  artery,  accomixinied  by  the  mylo-hyoid 
nerve  and  artery.  Behind  the  submaxillary  gland,  and  separating 
it  from  the  parotid,  which  also  is  contained  within  this  triangle,  is 
the  stylo-maxillary  ligament.  Ascending  and  then  entering  the 
parotid  is  the  external  carotid  artery,  in  front  of  which  is  the 
infra-maxillary  branch  of  the  facial  nerve.  Deep  in  this  space  are 
situated  the  internal  jugular  vein,  the  internal  carotid  artery,  and 
the  pneumogastric  nerve;  and  running  obliquely  forwards  between 
the  internal  and  external  carotid  arteries  are  the  stylo-glossus, 
stylo-pharyngeus,  glosso- pharyngeal  nerve,  and  the  stylohyoid 
ligament. 

_.         .  The  digastricus  consists  of  two  musciilar  bellies 

igas  ncus.  united  by  an  intermediate  tendon.     The  pos- 

terior belly  arises  from  the  digastric  fossa  of  the  temporal  bone, 
passes  obliquely  downwards,  forwards,  and  inwards,  and  then 
ascends  to  be  insertai  hy  its  anterior  belly  close  to  the  symphysis  of 
the  lower  jaw.  Raise  the  submaxillary  gland  to  see  the  interme- 
diate tendon  of  the  digastricus  piercing  the  stylo-hyoid  muscle,  the 
angle  which  it  forms,  and  how  it  is  fastened  by  aponeurosis  to  the 
body  and  the  greater  cornu  of  the  os  hyoides.     Observe  also  that 
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this  aponeurosis  —  supra-hyoid  aponeurosis  —  is  connected  in  the 
mesial  line  with  its  fellow  of  the  opposite  side,  so  that  a  fibrous 
expansion  occupies  the  interval  between  the  anterior  portions  of  the 
digastric!. 

The  chief  action  of  the  digastricus  is  to  depress  the  lower  jaw. 
But  if  the  lower  jaw  be  fixed,  then  the  muscle  raises  the  os  hyoides, 
as  in  deglutition. 


ecipital  a. 
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The  posterior  belly  of  the  digastricus  is  supplied  by  a  nerve  from 
the  facial  :   the  anterior  belly  by  a  branch  from  the  tnylo-hyoidean 
nerve  (which  conies  from  the  third  division  of  the  fifth  pair). 
_^  .     .      . .  The  stylo-hyoideus  arises  from  the  middle  of 

'^  the  styloid  process  of  the  temporal  bone,  and 

paasing  downwards  and  forwards  is  inserted  into  the  body  of  the  os 
hyoides.  This  muscle  at  first  runs  above  the  posterior  belly  of 
the  digastricus,  and  near  its  inseriion  is  pierced  by  the  digastric 
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SUBMAXILLARY   SALIVARY   GLAND. 


tendon.  Its  nerve  is  derived  from  tlie  facial  close  to  its  exit  from 
the  stylo-mastoid  foramen,  in  common  with  the  branch  to  the 
posterior  belly  of  the  digastricus.*  Its  action  is  to  raise  and  draw 
hack  the  OS  hyoides. 

Ttie  digastric  triangle  is  bounded  above  by  the  horizontal  ramus 
of  the  lower  jaw,  and  mastoid  ])rocess  of  the  temporal  bone ;  behind 
by  the  posterior  belly  of  the  digastricus ;  and  in  front  by  the  ante- 
rior beily.  The  objects  to  be  examined  in  this  triangle  are  twelve 
in  number,  as  follow  : — 

7.  Stylo-maxilliiry  ligament. 
S.  Part  of  the  paroliil  gland. 
9.  Part  of  the  external  carotid  artery. 

10.  MylO'hyoideus  muscle. 

11.  Hypoglossal  nerve. 

12.  Part  of  the  byo-glossiu  muscle. 


1.  .Submaxillary  salivary  gtand, 

2.  Facial  vein. 

3.  Facial  artery. 

4.  Submental  artery. 

5.  MylO'hyoidean  nerve. 

6.  Submaxillary  lymphatic  glands. 


Submaxillary  Sali- 
vary  Gland. 


In  the  ordinary  position  of  the  head,  the  sub- 
maxillary gland  is  partially  concealed  by  the 
jaw,  but  when  the  head  falls  back  the  gland  is 
more  exposed.  It  is  about  the  size  of  a  chestnut  (7  c.cm.  in  vol- 
ume), weighs  about  two  drachms  (<?  ^«.),  and  is  divided  into 
several  lobes.  Its  upper  margin  is  covered  by  the  body  of  the  jaw ; 
its  lower  margin  overlaps  the  side  of  the  os  hyoides.  Its  cutaneous 
surface  is  flat,  being  covered  only  by  the  skin,  plalysma,  and  deep 
cervical  fascia  ;  but  the  lobes  on  its  deep  surface  are  irregular,  and 
often  continuous  with  those  of  the  sublingual  gland.  By  raising  the 
gland  we  find  that  it  lies  upon  the  mylo-hyoides,  the  hyo-glossus, 
the  stylo-glossus,  the  lendon  of  the  digastricus,  and  a  portion  of  the 
hypoglossal  nerve,  seen  above  the  lendon.  Part  of  the  gland  pa,sses 
beneath  the  posterior  border  of  the  mylo-hyoid,  and  not  infre- 
qtiently  becomes  continuous  with  the  sublingual  gland.  The  facial 
artery  lies  in  a  groove  on  its  deeper  surface,  and  subsequently  upon 
its  upper  border;  and  it  is  separated  from  the  parotid  gland,  which 
is  situated  behind  it,  by  the  stylo- maxillary  ligament.  Mark  these 
relations  well,  because  they  are  of  importance,  as  will  be  presently 
explained  in  tying  the  lingual  artery.     (See  Fig.  22,  p.  62.) 

The  duct  of  the  gland  cannot  at  this  stage  of  the  dissection  be 
traced  further,  for  it  runs  forward,  under  cover  of  the  mylo-hyoidcus, 
to  end  in  the  floor  of  the  mouth,  by  the  side  of  the  frxnum  linguae. 
The  description  of  its  course  and  relations  had  better,  therefore,  be 
deferred  till  it  can  be  dissected  in  its  whole  length  with  the  gusta- 
tory nerve  in  the  pterygoid  region. 


*  In  many,  if  not  in  most  subjects,  a  small  filament  from  the  hypoglossal  nerve 
is  distributed  to  this  muscle. 


f 


Facial  Vein. 


The  facial  vein  does  not  accompany  the  facial 
artery,  but  runs  nearly  a  straight  course.  It 
leaves  the  face  at  the  anterior  edge  of  the  masseter  m.,  then  runs 
(nier  the  submaxillary  gland,  the  digastricus  and  stylo-hyoideus  and 
the  carotid  artery,  to  join  the  internal  jugular.  This  is  the  rule — 
but  there  are  frequent  exceptions.  Before  it  empties  itself, into  the 
internal  jugular  it  is  joined  by  a  large  branch  from  the  external 
jugular  vein.  The  principal  point  to  remember  is,  that  the  vein 
runs  sui>er<icial  to  the  gland,  and  that  we  must  be  cautious  in 
opening  abscesses  under  the  jaw.     (Fig.  38,  p.  99.) 

The  course  and  relations  of  the  external  caro- 
Course  and  Relations  (j^  artery,  and  its  branches  in  the  neck,  should 

of  the  External  ,      ^      ,  .         -  .,  ,■,     ,       , 

Carotid  Artery  "°*  "^  made  out  as  far  as  the  parotid  gland. 

In  preparing  a  view  of  them,  observe  that 
nearly  all  the  veins  lie  in  Jioni  of  their  corresponding  arteries.  In 
removing  the  connective  tissue,  fat,  and  lymphatic  glands  the 
student  must  take  care  of  the  nerves  and  other  structures  which  are 
liable  to  be  injured. 

The  external  carotid  arises  from  the  common  carotid  about  the 
level  of  the  upper  border  of  the  thyroid  cartilage.  It  ascends  to 
the  interval  between  the  ear  and  the  jaw  in  a  slightly  curved  direc- 
tion, at  first  forwards  and  then  backwards.  The  external  and  the 
internal  carotids  are  in  the  adult  nearly  of  equal  size  ;  but  the  ex- 
ternal rapidly  diminishes  in  size,  owing  to  the  large  branches  it 
gives  off  within  a  short  distance.  At  first  it  lies  beneath  the  skin, 
superficial  fascia,  platysma  myoides,  deep  cervical  fascia,  some  of 
the  superficial  cervical  nerves,  and  the  sterno<roastoid  muscle.  It 
is  next  crossed  by  the  hypoglossal  nerve,  the  facial  and  lingual 
veins,  the  posterior  belly  of  the  digastricus  and  stylo-hyoideus;  it 
then  enters  the  parotid  gland,  where  it  lies  beneath  the  facial  nerve 
and  the  external  jugular  vein,  and  terminates  between  the  external 
auditory  meatus  and  the  neck  of  the  jaw,  by  dividing  into  the 
temporal  and  internal  maxillary  arteries.  Internally  the  artery  is 
in  relation  with  the  hyoid  bone,  the  pharynx,  the  parotid  gland, 
and  the  posterior  border  of  the  ascending  ramus  of  the  lower  jaw. 

Behind  the  external  carotid,  and  separating  it  from  the  internal, 
are  the  siylo-glossus,  the  stylo-pharyngeus,  the  glosso-pharyngeal 
nerve,  and  the  stylo- hyoid  ligament.  The  superior  laryngeal 
nerve  and  |)art  of  the  parotid  gland  are  also  placed  behind  the 
artery. 

Notice  the   relative   position   which   the   external  and    internal 

rcarotids  bear  to  each  other.      The  external    lies  at  first  on   the 

■aroc  plane  with,  but    nearer  to  the   side   of   the  pharynx   than 

the  internal.     It  soon,  however,  changes  its  position,  and  crosses 
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SUPERIOR  THYROID   ARTERV. 


obliquely  in  front  of  the  internal  to  reach  the  space  between  the 
angle  of  the  jaw  and  the  mastoid  process.  The  internal  carotid 
ascends  perpendicularly  by  the  side  of  the  pharynx  to  the  base  of 
the  skull. 

The  external  carotid  gives  off  the  following  branches — 


1.  The  superior  thyroid. 

2.  The  lingaal. 

3.  The  facial. 

4.  The  occipital. 


5.  The  posterior  auricular. 

6.  The  internal  maxillary. 

7.  The  temporal. 

8.  The  ascending  pharyngeal. 


Superior  Thyroid 
Artery. 


The  superior  thyroid,  the  first  branch  of  the 
external  carotid,  arises  just  below  the  great 
cornu  of  the  os  hyoides.  It  lies  in  the  superior 
carotid  triangle,  and,  curving  downwards  and  inwards,  runs  beneath 
the  otno-hyoid,  sterno-hyoid,  and  sterno-thyroid  muscles  to  the 
upper  and  front  surface  of  the  thyroid  body,  in  which  it  terminates. 
Its  branches  are  the  four  following: — 

1.  The  hyoid,  a  small  muscular  branch,  runs  horizontally  inwards  below  the 
greater  cornu  of  the  os  hyoides,  and  anastomoses  with  its  fellow. 

2.  The  sufirrior  laryngeal  branch,  accompanied  by  the  superior  laryngeal 
nerve,  runs  inwards  beneath  the  thyrohyoid  muscle,  pierces  the  thyro-hyoid  mem- 
brane (sometimes  the  thyroid  cartilage),  supplies  the  muscles  and  the  mucous 
membrane  of  the  larynx,  and  anastomoses  with  ils  fellow  of  the  opposite  side. 

3.  The  middle  slemo-mastoid,  a  small  branch,  variable  as  to  origin,  descends 
over  the  sheath  of  the  common  carotid  artery,  and  enters  the  under  aspect  of  the 
stemo-mastuid  muscle. 

4.  The  [rico-lhytoid,  en  artery  of  great  interest  in  reference  to  the  operation 
of  laryngotomy,  crosses  the  crico-thyroid  membrane,  and  communicates  with  a 
corresponding  branch  on  the  opjosile  side.  One  or  two  small  branches  pass  through 
the  membrane  to  the  interior  of  the  larynx.  It  is  important  to  know  that  the 
cricothyroid  artery  often  varies  in  direction  and  size.  In  most  cases  it  is  small, 
and  runs  across  the  centre  of  the  membrane ;  we  should  therefore  be  least  likely  to 
wound  it  in  laryngotomy.  by  dividing  the  membrane  close  to  the  cricoid  cartilage. 
But  it  is  by  no  means  infreijuenl  to  find  this  artery  of  considerable  size,  taking  an 
oblique  or  even  a  [)erpet)dicular  direction  in  front  of  the  membrane,  and  6nally 
distributed  to  one  of  the  lobes  of  the  thyroid  body.  We  have  seen  several  instances 
in  which  the  membrane  was  crossed  by  the  main  trunk  of  the  superior  thyroid. 
These  facts  should  establish  the  practical  rule  in  laryngotomy,  not  to  make  an 
opening  into  the  larynx  until  it  has  been  fairly  exposed. 

Among  the  many  arterial  inosculations  about  the  thyroid  body 
are  two  which  deserve  notice  ;  the  one  is  formed  between  the  two 
superior  thyroid  arteries  along  the  tijjper  border  of  the  isthmus; 
the  other  takes  place  along  the  back  part  of  the  lateral  lobe  between 
the  superior  and  inferior  thyroid  arteries  of  the  same  side. 

The  superior  thyroid  vein  leaves  the  upper  part  of  the  thyroid 
body,  crosses  over  the  common  carotid  artery,  and  joins  the  inter- 
nal jugular  or  the  facial  vein. 
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Superior   Laryngeal     J*"*  ^/'"'<"' '"^J^f '<"/"'"'<■.  roen'ioned  as  accompany- 
j^grvj  ing  the  superior  laryngeal  artery,  is  given  off  from  the  in- 

ferior ganglion  of  the  pncumogastric  nerve.     It  descends 
by  the  side  of  ihe  pharynx,  behind  both  carotid  arteries,  and  divides  into  two 
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btaoehea— the  intemil  and  external  laryngeal  nerves.  The  in/ema/ irancA  en- 
ten  the  larynx  through  the  thjrrohyoid  membrane  accompanied  by  the  superior 
laryngeal  artery,  and  supplies  the  mucous  membrane  of  the  larynx  with  its  ex- 
quisite KHsibility.  Some  of  its  branches  may  be  meed  upwards  in  the  ary-epi- 
gloitiilean  fold  to  supply  the  epiglottis  and  the  base  of  the  tongue ;  others  descend 
to 
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DIAGRAM   OF   THE    EXTERNAL  CAROTID. 


to  the  lima  glottidis ;  a  large  branch  passes  down  behind  the  ala  or  the  thyroid 
cartilage  to  join  the  recurrent  laryngeal  nenre ;  and  a  small  branch  pierces  the  mry- 
tenoideus  lo  supply  the  mucous  membrane  beneath   it.     The  exttrnal  broHch, 
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Fig.  43.— Diagram  ur  the  Branchbs  of  Tim  Kxtbknal  CAaorriD  Artery 

AND  THEIR    UrANCHES. 


descending  beneath  the  depressors  of  the  larynx,  accompanies  the  cricothyroid 
artery,  and  after  distiibuling  filaments  lo  the  pharyngeal  plexus,  supjilies  the  thy- 
roid body,  the  inferior  constrictor,  and  the  crico.thyroid  muscles.     It  receives  a 


Facial  Artery. 


FACIAL  ARTERY. 

Bcli  rrom  the  superior  cervical  gaoglion  of  the  sjrmpathetic,  and  sends  off  a 
cardiac  filament  to  join  the  superior  cardiac  branch  of  the  sympathetic  behind 
the  common  carotid  artery. 

The  lingual  artery  and  its  branches  will  be 
described  in  the  dissection  of  the  submaxillary 
region. 

The  facial  artery  is  the  third  branch  of  the 
external  carotid.  It  runs  tortuously  under  the 
hypoglossal  nerve,  the  posterior  belly  of  the  digastricus  and  stylo- 
hyoideus,  and  beneath  or  through  the  substance  of  the  submaxillary 
gland  to  the  face,  where  it  appears  at  the  anterior  border  of  the 
masseter.  Below  the  jaw  the  facial  rests  on  the  mylo-hyoideus, 
and  gives  off  the  four  following  branches: — 

1.  The  ascending  or  iH/erior  fialatin/  arl^ry  runs  up  between  the  stylo  glossus 
and  (he  slylo-pharyngeus  m.,  and  l>ehind  the  internal  pterygoid  m.  lo  the  pharynx, 
to  which  and  the  neighliouring  parts  it  gives  branches.  Ascending  as  far  as  the 
levator  palati,it  divides  into  two  branches:  one  courses  along  the  ten!>or  palati  to 
supply  the  soft  palate ;  the  other  enters  the  tonsil,  and  anastomoses  with  the  de- 
scending palatine  of  the  internal  maxilluy,  and  with  the  tonsillar  branches  of  the 
ascending  pharyngeal. 

2.  The  tomillar  runs  up  l)«»ween  the  internal  pterygoid  and  the  stylo-glossns  m. ; 
then,  perforaling  the  superior  constrictor,  it  supplies  the  tonsil  and  root  of  the  tongue. 

3.  GlanJular  branches  to  the  submaxillary  gland  and  side  of  tongue. 

4.  The  sutmental  .irises  from  the  fucial  behind  the  subma.iillary  gland,  and 
runs  forwards  upon  the  mylo-hyoideus,  beneath  the  inferior  m.ixilla,  distributing 
branches  in  its  course  to  the  gland  and  the  adjacent  muscles.  It  then  curves  over 
the  bone  and  divides  into  two  branches  :  a  superficial  one,  » hicb  supplies  the 
skin  and  lip;  and  a  deep  one,  which  runs  between  the  muscles  and  the  bone,  and 
inosculates  with  the  mental  and  inferior  laliial  arteries.  D'.-neath  the  inferior 
maxilla  it  usually  inosculates  with  the  sublingual  artery. 

The  remaining  branches  of  the  external  carotid  artery  will  be 
described  later  on. 

Look  for  the  mylo-hyoidean  nerve  near  the 
submental  artery.  The  nerve  comes  from  the 
inferior  dental  (before  its  entrance  into  the 
dental  foramen),  and  running  along  a  groove  on  the  inner  side  of 
the  inferior  maxilla,  advances  between  the  bone  and  the  internal 
pterygoid  m.,  to  su])])ly  the  mylo-hyoideus  and  the  anterior  belly 
of  the  digastricus  (Fig.  44). 

The  submaxillary  lymphatic  glands  receive  the 

"pljatic' Glands'"""     lymphatics  of  the  face  and  the  tongue.     They 

are  often  enlarged  in  cancerous  diseases  of  the 

tiingue  or  the  lower  lip.     It  should  be  remembered  also  that  there 

are  lymphatic  glands  in  the  mesial  line  below  the  chin. 

The  mylo-hyoideus,  a  triangular  muscle,  arises 
from  the  tnylo-hyoid  ridge  of  the   lower  jaw, 
bom  the  symphysis,  as  far  back  as  the  last  molar  tooth  (Fig.  41). 


Mylo-hyoidean 
Nerve. 


Mylo-tayoideua. 


ii6 


MVLO-HVOIDEUS. 


Its  posterior  fibres  are  inserted  into  the  body  of  the  os  hyoides,  the 
anterior  being  attached  to  a  median  tendinous  line,  termed  the 
raphe.  Thus  the  muscles  of  opposite  sides  form  a  muscular  floor 
for  the  mouth.  Superficially,  it  is  in  relation  with  the  anterior 
belly  of  the  digastricus,  the  submaxillary  gland,  the  submental 
artery,  and  the  mylo-hyoidean  n.     By  its  deep  surface,  it  is  in  rela- 
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tion  with  part  of  the  hyo-glossus,  the  stylo-glossus,  the  genio-hyoid- 
eus,  Wharton's  duct,  the  gustatory  and  hypoglossal  nerves  with  their 
communications,  and  the  sublingual  gland.  It  is  supplied  with 
nerves  by  the  mylo-hyoid  branch  of  the  inferior  dental ;  with  blood 
by  the  submental  artery.  The  muscles  of  opposite  sides  conjointly 
elevate  the  os  hyoides  and  the  floor  of  the  mouth — as  in  deglutition. 
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This  is  a  layer  of  the  deep  cervical  fascia,  ex- 
tending from  the  angle  of  the  jaw  to  the  sty- 
loid process.  It  is  a  braid  sheet  of  fascia, 
and  separates  the  submaxillary  gland  from  the  parotid.  It  is  con- 
tinuous with  the  fascia  covering  the  pharynx  ;  this  gives  it  a  surgical 
interest,  because  it  prevents  accumulations  of  matter  formed  near 
the  tonsils  and  upper  part  of  the  pharynx  from  coming  to  the 
surface. 

The  remaining  objects  seen  in  the  submaxillary  triangle — namely, 
the  parotid  gland,  the  hypoglossal  nerve,  the  hyo-glossus  muscle — 
will  l)e  described  presently  when  they  can  be  better  seen.  Your 
attention  should  now  be  directed  to  a  piece  of  surgical  anatomy, 
which  will  enable  you  readily  to  find  and  tie  the  lingual  artery. 
It  is  this: — 

A  curved  incision,  about  two  inches  (j  cm.)  in  length,  being 
made  from  the  lesser  comu  along  the  upj)er  border  of  the  great 
cornu  of  the  os  hyoides,  through  the  skin,  the  platysma,  and  the 
cervical  fascia,  you  will  come  upon  the  lower  edge  of  the  submax- 
illary gland.  Lift  up  the  gland,  which  is  easily  done,  and  under- 
neath it  you  will  observe  that  the  tendon  of  the  digastricus  makes 
two  sides  of  a  triangle,  of  which  the  base  is  formed  by  the  hypo- 
glossal nerve  crossing  the  hyo-glossus  muscle.  Within  this  little 
triangle,  cut  transversely  through  the  fibres  of  the  hyo-glossus : 
under  ihem  is  the  lingual  artery,  lying  on  the  middle  constrictor. 
The  first  time  you  perform  this  operation  on  the  dead  subject,  you 
will  not  unlikely  miss  the  artery  and  cut  through  the  middle  con- 
strictor into  the  pharynx. 

_..         .  The  facial  vessels  must  now  be  divided  imme- 

diately below  the  jaw.  Reflect  the  anterior 
belly  of  the  digastricus  from  its  insertion  ;  detach  the  mylo-hyoid- 
eus  from  the  middle  line  and  the  os  hyoides,  and  turn  it  over  the 
body  of  the  jaw,  taking  care  not  to  injure  the  muscles  and  struc- 
tures beneath.  The  lower  jaw  must  now  be  sawn  through,  a  little 
to  the  dissector's  side  of  the  symjjhysis,  and  the  bone  drawn  up- 
ards  by  hooks.  The  tongue  should  then  be  drawn  out  of  the 
outh,  and  fastened  by  hooks.  The  os  hyoides  should  be  drawn 
down  by  means  of  hooks,  so  as  to  put  the  parts  on  ihe  stretch. 
All  this  done,  we  have  to  make  out,  by  carefully  cleaning  away  the 
fat  and  connective  tissue,  the  following  objects  represented  in  Fig. 
45:— 


Gcnio  byoideus, 

2.  Hyo-glossus. 

3.  Slyloglonsus. 

4.  Grnio  hvo  glossat. 

5.  Submamllar;  duel. 


6.  Sublingoal  gland. 

7.  Hypoglossul  nerve. 

8.  Gustatory  nerve. 

9.  Sulimaxillary  ganglion. 
10.  Lingual  artery. 
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.  The  genio-hyoideus  arises  from  the  inferior 

Genio-hyoideus.  tubercle  behind  the  symphysis  of  the  jaw,  and 

passes  downwards  and  backwards  to  be  inserted  into  the  front  of  the 
body  of  the  os  hyoides.  This  round  muscle  is  situated  in  the  mesial 
line,  parallel  to  its  fellow.  Its  nerve  comes  from  the  hypoglossal, 
and  its  biood  from  the  lingual  artery.  Its  action  is  to  draw  the  os 
hyoides  forwards  and  upwards;  and,  if  the  hyoid  bone  be  fixed,  it 
depresses  the  lower  jaw. 

The   hyo-glossus   arises   from    the   body,  the 
greater  and  lesser  cornua  of  the  os  hyoides. 


Hyo-glossus. 


Styloid  process. 

Glouo-pharyngeal  n. 

Hypoglossal  n. 
Occipital  a. 

BubmaxUlHry  gan- 
glion. 
Duel  of  submaxillnry 
gland. 

Middle  constrictor  m. 
Lingua]  a. 
Descendens  noni  n. 


Fig.  45.— MitscLiB,  Vasscts,  and  Nkkvks  o»  TMi  ToMCU*. 


and  is  inserted  into  the  posterior  two-thirds  of  the  side  of  the 
tongue,  its  fibres  blending  with  the  stylo-glossus  and  palato- 
glossus. It  is  a  square  and  flat  muscle,  and  its  fibres  ascend  nearly 
perpendicularly  from  origin  to  insertion.  The  fibres  arising  from 
the  body  of  the  hyoid  bone,  termed  the  basio-g/ossus,  are  di- 
rected backwards  and  upwards,  and  overlap  the  fibres  which  have 
their  origin  from  the  greater  cornu  and  are  termed  the  kerato- 
glossus.  Those  that  arise  from  the  lesser  cornu  are  termed  the 
chondro-glossus.      The  nerve  to  the  hyo-glossus  comes    from  the 


hypck;lossal  nerve. 
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hypoglossal,  and  its  blood  from  the  lingual.  Its  action  (with  that 
of  its  fellow)  is  to  depress  the  tongue.  Observe  the  objects  which 
lie  upon  the  hyo-glossus  ;  namely,  the  hypoglossal  and  gustatory 
nerves  ("which  at  the  anterior  border  form  one  or  more  loops  of 
communication  with  one  another),  the  chorda  tympani  nerve,  the 
submaxillary  ganglion,  the  submaxillary  gland  and  its  duct,  the 
hyoid  branch  of  lingual  artery,  the  lingual  vein,  the  sublingual 
gland,  the  digastricus,  stylo-hyoid,  stylo-glossus,  and  mylo-hyoid 
muscles.  Beneath  the  hyo-glossus  muscle  lie  the  lingual  artery  and 
vein,  part  of  the  middle  constrictor  of  the  pharynx,  part  of  the 
genio-hyo-glossus,  the  lingualis,  and  the  glosso- pharyngeal  nerve. 
_     .    .         .  The  genio-hyo-glossus  arises  by  a  tendon  from 

yo-g  ossus.  jj^^  upper  tubercle  behind  the  symphysis  of 
the  lower  jaw,  and  is  inserted  as  follows:  the  lower  fibres  into 
the  body  of  the  os  hyoides ;  the  upper  fibres  into  the  tongue  from 
the  base  to  the  apex.  •It  is  the  largest  and  most  important  of 
the  muscles  of  the  tongue.  It  is  fan-shaped,  with  the  apex  attached 
to  the  symphysis ;  thence  its  fibres  radiate  into  the  entire  length 
of  the  tongue.  Externally,  the  muscle  is  in  relation  with  the 
stylo-glossus,  lingualis,  and  hyo-glossus,  the  lingual  artery,  the 
sublingual  gland,  Wharton's  duct,  the  hypoglossal  and  gustatory 
nerves  ;  in/eriorly,  by  its  lower  border  it  is  in  contact  with  the 
geniohyoid ;  above,  by  its  anterior  border,  with  the  mucous  mem- 
brane of  the  mouth  ;  and  internally,  it  is  in  contact  with  its  fellow 
and  the  fibrous  septum  of  the  tongue.  It  derives  its  nerves  from 
the  hypoglossal,  and  its  blood  from  the  lingual  artery.  Its  action 
is  various.  The  posterior  fibres,  by  raising  the  os  hyoides  and 
drawing  forwards  the  base  of  the  tongue,  protrude  the  tongue  out 
of  the  mouth  ;  the  anterior  draw  the  tongue  back  again.  When 
every  part  of  the  muscle  acts,  it  draws  down  the  whole  tongue,  and 
is  therefore  one  of  the  chief  muscles  concerned  in  suction. 
„.  ,      ,  The  stylo-glossus,  a  long  and  slender  muscle, 

anj«  from  the  outer  side  of  the  styloid  process 
near  its  apex  and  from  the  stylo-maxillary  ligament ;  its  fibres  pass 
downwards  and  forwards,  and  then  nearly  horizontal,  and  are  inserted 
along  the  side  of  the  tongue.  It  runs  outside  the  hyo-glossus 
nearly  to  the  tip  of  the  tongue,  and  blends  with  the  fibres  of  this 
muscle,  as  well  as  with  the  palato-glossus.  Its  nerve  comes  from 
the  hypoglossal.     Its  action  is  to  retract  the  tongue. 

„        ,        ,  . ,  The  hypoglossal,  or  twelfth  cranial  nerve,  is 

Hypoglossal  Nerve.      .,  /  ^  t  .■u  1         r  .u     • 

^  the  motor  nerve  of  the  muscles  of  the  tongue. 

It  arises  by  several  filaments,  twelve  to  fifteen,  from  the  front  of  the 

medulla  oblongata  between   the  anterior  pyramid  and  the  olivary 

body.     It  [tierces  the  dura  mater  in  two  fasciculi  which  leave  the 

skull  through  the  anterior  condylar  foramen ;  these  subsequently 
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blend  to  form  a  single  nerve  trunk.  It  lies  deeply  beneath  the 
internal  jugular  vein  and  internal  carotid  artery,  where  it  is  inti- 
mately connected  with  the  lower  ganglion  of  the  pneumogastric 
nerve;  it  then  comes  up  between  the  artery  and  vein,  and,  imme- 
diately below  the  posterior  belly  of  the  diagastricus,  curves  forwards 
over  the  occipital,  tiie  internal  and  external  carotid,  and  facial 
arteries.  Next  it  crosses  the  hyo-glossus  muscle,  and  passing  be- 
neath the  mylo-hyoid,  divides  into  branches  which  supply  the 
following  muscles  ;  namely,  the  stylo-glossus,  hyo-glossus,  genio- 
hyo-glossus,  lingualis,  and  the  genio-hyoideus. 

As  it  curves  round  the  occipital  artery,  the  hypoglossal  nerve 
sends  the  tlescemiens  noni  to  the  depressors  of  the  os  hyoides  (p.  1 18). 
It  also  sends  a  nerve  to  the  thyro-hyoideus,  which  proceeds  from  it 
where  it  crosses  over  the  external  carotid,  accompanied  by  the 
hyoid  branch  of  the  lingual  artery.  Near  the  anterior  border  of 
the  hyo-glossus  it  communicates  by  several  loops  with  the  gustatory- 
nerve.     (Fig.  45.) 

The  hypoglossal  at  its  origin  is  purely  a  motor  nerve.  But  after 
leaving  the  skull,  it  receives  communications  from  the  first  two 
cervical  nerves.  These  communications  are  important  physiologi- 
cally for  two  reasons:  i.  They  account  for  the  hypoglossal  nerve 
containing  sensory  fibres.  2.  They  contribute  the  greater  part  of 
the  filaments  of  the  descendens  noni.  It  is  also  connected  by  small 
branches  with  the  pneumogastric  nerve  and  the  superior  cervical 
ganglion  of  the  sympathetic  at  the  base  of  the  skull. 
S  br  I  n  d  The  sublingual  gland  lies  immediately  beneath 
^  the  mucous  membrane  of  the  floor  of  the  mouth. 

Its  shape  is  oblong,  with  the  long  axis  (about  an  inch  and  a  half, 
J. 6  an.)  directed  from  before  backwards,  and  it  weighs  45  grains 
( J  ^w.)  ;  its  volume  is  2.j  c.cm.  Its  relations  are  as  follows  :  abcn>e, 
it  is  covered  with  mucous  membrane ;  below,  it  rests  upon  the  upper 
surface  of  the  mylo-hyoid  muscle  ;  internally,  it  is  in  contact  with 
the  hyo-glossus,  genio-hyo-glossus,  stylo-glossus,  the  gustatory  nerve, 
and  Wharton's  duct — its  length  is  I'j  inches  (j-cJ  cm.),  breadth 
•jij  of  an  inch  {2  mm.)  \  posteriorly,  wiih  the  submaxillary  gland ; 
and  in  front,  it  rests  in  a  depression  behind  the  symphysis  of  the 
lower  jaw. 

The  ducts  of  the  sublingual  gland  (ducts  of  Rivinus)  vary  in 
number  from  eight  to  twenty.  They  terminate  by  minute  openings 
behind  the  orifice  of  the  submaxillary  duct,  along  the  ridge  felt 
upon  the  floor  of  the  mouth.  One  or  more  ducts  terminate  in  the 
submaxillary  duct ;  one  of  these  takes  the  name  of  the  duct  of  Bar^ 
tliolin.  Its  length  is  a  little  more  than  y^  of  an  inch  {20  mm.), 
breadth  ^  of  an  inch  (/  mm.). 

The  duct  of  the  submaxillary  gland    may  now  be  traced  across 
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the  hyo-glossus,  and  under  the  gustatory  nerve  to  the  floor  of  the 
mouth. 

This  nerve  is  a  branch  of  the  inferior  maxillary 
'N^rve°      "  or  third  division  of  the  fifth  pair  of  cranial 

nerves.  Emerging  beneath  the  external  ptery- 
goid muscle,  in  company  with,  but  in  front  of,  the  inferior  dental 
nerve,  it  rests  upon  the  internal  pterygoid  muscle.  It  descends  be- 
tween this  latter  muscle  and  the  ramus  of  the  lower  jaw,  and  curves 
forwards  towards  the  side  of  the  tongue  over  the  sui>erior  constrictor 
of  the  pharynx,  along  the  upper  part  of  the  hyo-glossus,  at  the  ante- 
rior border  of  which  it  crosses,  superficially,  the  duel  of  the  sub- 
maxillary gland  (Fig.  44,  p.  1 16).  Having  reached  the  under  part  of 
the  tongue,  the  nerve  divides  into  numerous  branches  which  pierce 
the  muscular  structure  of  the  tongue,  and  then  break  up  into  fila- 
ments which  supply  the  mucous  membrane  and  the  fungiform  and 
filiform  pipillse  on  its  anterior  three-fourths.  Beneath  the  external 
pterygoid  it  is  joined  at  an  acute  angle  by  the  chorda  tympani,  a 
branch  of  the  facial  nerve ;  in  its  course  it  gives  off  some  communi- 
cating branches  to  the  hypoglossal  nerve  near  the  anterior  border 
of  the  hyo-glossus.  It  supplies  also  the  raucous  membrane  of  the 
mouth,  gums,  and  the  sublingual  gland,  one  or  more  branches  to 
the  submaxillary  ganglion,  and  at  the  apex  of  the  tongue  the  ter- 
minal branches  of  this  nerve  and  the  hypoglossal  are  connected. 

..  At  the  lower  border  of  the  gustatory  nerve  as 

Ganel'ion  it  lies  upon  the  hyo-glossus  muscle,  and  before 

it  crosses  the  submaxillary  duct,  you  will  find 

small,  convex,  triangular  ganglion,  about  the  size  of  a  pin's  head. 

Like  the  other  ganglia  in  connection  with  the  branches  of  the  fifth 

jMir,  it  receives  filaments  o(  communication  of  three  different  kinds — 

viz.,  motor,  sensory,  and  sympathetic.    Its  motor  root  is  the  chorda 

tympani,  derived  from  the  facial  nerve;  its  sensory  branches  proceed 

from  the  gustatory;  and  its  connection  with  the  sympathetic  system 

established  by  a  branch  which  comes  from  the  nervi  raolles  round 

e  facial  artery.     The  ganglion   suppliers  five  or  six  branches  of 

trihution  to  the  submaxillary  gland,  its  duct,  and  the   mucous 

lembrane  of  the  floor  of  the  mouth.     Meckel  describes  a  small 

branch  of  the  ganglion  which  sometimes  i>asses  forwards  to  join  a 

branch  of  the  hypoglossal,  on  the  hyo-glossus  m.,  and  ends  in  the 

genio-hyo-glossus. 

.        .  The   lingual   artery  is   generally  the   second 

npua      rtery.  branch    of    the    external    carotid.      Curving 

ightly  upwards  and  inwards  from  its  origin,  the  artery  soon  runs 

Twards  round  the  great  cornu  of  the  hyoid  bone,   beneath  the 

rior  belly  of  the   digastricus   and  stylo-hyoideus,  and    then 

pMMs  beneath  the  hyo-glossus  m.  parallel  to  the  os  hyoides.     At 
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the  anterior  edge  of  the  hyo-glossus  it  ascends  to  the  under  surface 
of  the  tongue,  and  is  continued  forwards  to  the  af)ex  of  the  tongue 
under  the  name  of  ratline.  Before  the  artery  passes  beneath  tlie 
hyo-glossus,  it  is  crossed  by  the  hypoglossal  nerve,  but  it  imme- 
diately after  becomes  separated  from  the  nerve  by  this  muscle. 
Under  the  hyo-glossus  the  artery  lies  ujK>n  the  middle  constricts  ' 
of  the  pharynx,  and  the  gcnio-hyo-glossus ;  in  the  substance  of  t| 
tongue  it  lies  between  the  gcnio-hyo-glossus  and  the  inferior  ling 
alis.  The  curves  made  by  the  artery  are  for  the  purpose  of  allowu 
the  elongation  of  the  tongue.     Its  branches  are  (Fig.  43,  p.  11 4):' 

1.  The  hyoid,  a  small  artery  which  runs  along  the  upper  border  of  the  hyoiJ 
bone,  supplying  the  muscles  and  anastomosing  with  its  fellow,  and  with  the  hfoid 
branch  of  the  sui)erior  thyroid  artery.  The  nerve  to  the  thyro-hyoid  muscle,  which 
is  derived  from  the  hypoglossal,  accompanies  this  artery. 

2.  The  dorsales  lini^ita,  two  or  more,  run  under  the  hyo-glos.sus  to  the  back  of 
the  tongue,  the  mucous  membrane,  tonsil,  and  soft  i>alate. 

3.  The  iuHinxiial,  arising  near  the  anterior  border  of  the  hyo-glossus,  supplies 
the  sublingual  gland,  the  mylohyoideus,  and  the  mucous  membrane  of  the  mouth 
and  gums.  This  artery  generally  gives  off  the  little  artery  of  the  fra;num  lingu.x, 
which  is  sometimes  wounded  in  cutting  the  fr.cnum  in  children  who  are  tongue- 
tied,  especially  when  we  neglect  the  rule  of  pointing  the  scissors  downwards  and 
backwards. 

4.  Tlie  ratline  is  the  termination  of  the  lingual  artery.  As  it  rum  forwards  to 
the  tip  of  the  tongue  along  the  outer  t,U\e  of  the  genio-byoglossus,  along  with  the 
gustatory  nerve,  it  distnl>utes  branches  to  the  tongue,  and  at  the  lip  inosculates 
slightly  with  its  fellow  of  the  opposite  side. 

The  ranine  vein,  commencing  at  the  tip  of  the  tongue,  after  join- 
ing with  the  vence  comiles  of  the  lingual  artery  and  the  dorsal 
veins  of  the  tongue,  runs  along  its  under  surface  over  the  hyo- 
glossus,  and  terminates  in  the  internal  jugular  or  facial  vein. 

The  best  place  for  finding  and  tying  the  lingual  artery  has  been 
mentioned  (p.  117).  The  rule  laid  down  is  trustworthy  only  when 
the  artery  nins  its  normal  course.  We  have  known  an  instance  in 
which  a  good  anatomist  failed  in  an  attempt  to  tie  the  lingual 
artery,  because  the  vessel  arose  from  the  facial  behind  the  submax- 
illary gland,  and  then  passed  through  the  mylo-hyoideus  to  reach 
the  tongue. 

Q    •    t  1  A  I  '^^^  occipital  artery  arises  from  the  posterior 

ccipi  a     r  ery.  ^^^  ^^  ^j^^  external  carotid,  usually  opposite 

the  facial  artery,  and  runs  upwards  and  backwards  along  the  lower 
border  of  the  digasiricus  towards  the  mastoid  process.  It  passes 
then  under  the  posterior  belly  of  the  digasiricus,  and  further  on  in 
its  course  it  lies  in  the  interval  between  the  transverse  process  of 
the  atlas  and  the  mastoid  process,  close  to  the  rectus  capitis  lateralis  ; 
it  now  changes  its  direction,  for  it  nins  horizontally  backwards  in 
the  occipital  groove  of  the  temporal  bone,  under  all  the  muscles 
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attached  to  the  mastoid  process — namely,  the  sterno-masloid,  the 
splenius  capitis,  the  trachelo-mastoid,  and  the  digastricus,  and  it 
lies  on  the  superior  oblique  and  the  complexus.  Arrived  at  the 
back  of  the  head,  the  artery  pierces  the  cranial  attachment  of  the 
trajicziiis,  and  ascending,  divides  into  wide-spreading  branches  for 
the  supply  of  the  scalp. 

In  the  first  part  of  its  course,  the  occipital  artery  crosses  over 
the  internal  carotid  artery,  the  internal  jugular  vein,  the  pneumo- 
gastric  and  the  spinal  accessory  nerves,  and  is  itself  crossed  by  the 
hypoglossal  nerve.     It  sends  off  the  seven  following  branches : — 

I.  Muscular  branc)ies  to  the  digastric,  stylo-byoid,  iplenius,  and  trachclo- 
masioid  muscles. 

a.  The  iufrriar  slemo-maslout,  which  enters  the  muscles  with  the  tjervos 
accessorius. 

3.  The  auricular  ramifies  on  the  cranial  aspect  of  (he  concha. 

4.  The  pcitrnor  mrningeal  ascends  with  the  internal  jugular  vein,  and  enters 
the  cranium  through  the  foramen  jugulnre  to  supply  the  dura  mater  of  the  pos- 
terior fossa. 

5.  The  firitKtpi  rtrvicis,  which  we  shall  see  better  hereafter,  is  a  short  trunk 
which  runs  down  the  back  of  the  neck,  and  divides  into  two  branches— a  super- 
ficial, lying  beneath  the  splenius,  and  supplying  also  the  trapezius,  and  a  deep 
branch  lytng  under  the  complexus,  and  anastomosing  with  branches  of  the  verte- 
bral and  with  the  deep  cervical  branch  of  the  superior  intercostal  artery  between 
this  muscle  and  the  semi-spinalis  colli. 

6.  The  mailoiii  enters  the  foramen  in  the  mastoid  process,  and  supplies  the 
dura  mater. 

7.  The  cranial  branches  supply  the  scalp  on  its  posterior  aspect,  and  anastomose 
freely  wilb  the  corresponding  artery  of  the  opposite  side,  the  posterior  auricular 
and  the  superficial  temporal  arteries. 

The  occipital  vein  accompanies  the  artery,  and  is  connected  with 
^e  lateral  sinus  through  a  small  vein  running  through  the  mastoid 
foramen.     It  subsequently  terminates  in  the  internal  jugular,  occa- 
sionally in  the  external  jugular  vein. 

Posterior  Auricular      '^^^  posterior  auricular  artery  (Fig.  43,  p.  114), 
^j^j  the  fifth  branch,  is  given  off  from  the  posterior 

part  of  the  external  carotid.  It  arises  above 
the  digastrictis,  lies  on  the  styloid  process,  and  under  cover  of  the 
parotid  gland  reaches  the  furrow  between  the  cartilage  of  the  tar 
and  the  mastoid  process.     Before  it  reaches  the  furrow  it  is  crossed 

)y  the  facial  nerve,*  and  just  beneath  it  is  the  spinal  accessory. 
,bove  the  mastoid  process  it  divides  into  two  branches,  a  posterior 
losculating  with  the  occipital,  and  an  anterior  communicating  with 
K  temiHjral.  It  supplies  the  back  of  the  scalp  and  the  cartilage  of 
je  ear.  It  gives  off — 
i.  Small  branches  to  the  digastriciu,  stylo-hyoid,  and  the  parotid  glood. 

The  poaterior  auricular  artery  frequently  runs  saperficial  to  the  facial  nerve. 


124 


ASCENDING   PHARYNGEAL   ARTERY. 


Posterior  Auricular 
Nerve. 


Ascending  Pharyn 
geal  Artery. 


a.  The  ttylo-masloiJ,  a  very  constant  little  artery,  which  rans  through  the  stylo- 
mastoid foramen  (o  supply  the  mastoid  cells,  the  vestibule,  and  the  roembrana 
tympani.  In  young  subjects,  one  of  these  Inttcr  branches  forms  a  vascular  dicle 
around  the  circumference  of  the  membrane  with  the  tympanic  branch  of  the 
internal  niamlUry. 

3.  Tlie  auricular  branch  runs  along  the  cranial  surface  of  the  auricle,  ami 
anastomoses  with  the  superficial  temporal  and  occipital  arteries.  Some  of  the 
branches  pierce  the  cartilage  of  the  ear  and  ramify  on  its  anterior  surface. 

4.  The  mastoid  branch  is  distributed  to  the  structures  over  the  mastoid  process. 

The  posterior  auricular  vein  is  rather  large,  and  running  over 
the  mastoid  process,  terminates  in  the  external  jugular  vein. 

The  posterior  auricular  nerve  lies  close  to  the 
artery  of  the  same  name.  It  is  the  first  branch 
of  the  seventh  or  facial  nerve  after  its  exit 
from  the  stylo-mastoid  foramen.  It  runs  behind  the  ear  and  divides 
into  an  auricular  branch  to  the  retrahens  and  the  attollens  aurero, 
and  an  ^c<7/>//<7/ branch  to  the  posterior  belly  of  the  occipito- frontalis, 
which  communicates  with  the  small  occipital  nerve.  The  nerve  is 
connected  with  the  great  auricular  nerve  of  the  cervical  plexus,  and 
with  the  auricular  branch  of  the  pneumogastric  nerve. 

This  long  and  straight  branch  arises  about 
half  an  inch  above  the  division  of  the  com- 
mon carotid  (Fig.  43,  p.  114).  It  ascends  be- 
tween the  internal  carotid  and  the  side  of  the  pharynx  to  the  base 
of  the  skull,  lying  upon  the  rectus  capitis  anticus  major.  It  gives 
off  numerous  branches  ;  among  them  are — 

1 .  Smalt  external  tranches  which  pass  outwards  to  supply  the  anterior  recti 
muscles,  the  superior  cervical  ganglion,  the  pneumogastric  and  hypoKlos!uil  nerves, 
and  the  prevertebral  lymphatic  glands,  lliey  anastomose  with  the  ascending 
cervical  artery. 

2.  Pharyngeal  brandies,  some  of  which  pass  to  the  two  lower  pharyngeal  con- 
strictors and  the  stylo-pharyngeus ;  one,  the  largest  of  all,  enters  the  pharynx 
above  the  superior  constrictor,  and  terminates  in  the  soft  palate,  the  Eustachian 
tube,  and  the  tonsils. 

3.  Meningeal  branches ;  one  passes  through  the  foramen  lacerum  posticum, 
with  the  internal  jugular  vein,  and  is  dislribuled  to  the  dura  mater  of  the  occipi- 
tal fofsa ;  another  through  the  foramen  lacerum  medium,  and  one  through  lae 
anterior  condylar  foramen. 

The  pharyngeal  vein  receives  some  meningeal  branches,  also 
small  veins  from  the  soft  palate,  Eustachian  tube,  and,  uniting,  fonn 
the  pharyngeal  ])lexus  which  opens  into  the  internal  jugular  or 
common  facial  vein. 

The  examination  of  the  two  remaining  branches  of  the  external 
carotid,  the  internal  maxillary  and  temporal,  must  for  the  present 
be  post|X)ned.  Meanwhile  the  student  should  make  out  the  deep 
cervical  plexus  and  its  branches. 


Cervical  Plexus  of 
Nerves. 
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This  plexus  is  formed  by  the  anterior  branches 
of  the  four  upper  cervical  nerves.  It  consists 
of  a  series  of  loop-like  communications,  be- 
tween these  nerves,  close  to  the  transverse  processes  of  the  four 
upjier  cervical  vertebrae ;  each  nerve  dividing  into  an  ascending 
and  a  descending  branch,  with  the  exception  of  the  first.  The 
plexus  rests  on  the  levator  anguli  scapulae  and  scalenus  medius, 
and  is  situated  behind  the  sterno-mastoid  m.  and  the  internal  jugu- 
lar vein. 

The  (tlexus  gives  oflf  superficial  and  deep  branches,  the  super- 
ficial coming  from  the  second,  third,  and  fourth  nerves,  the  deep 
from  the  third  and  fourth  n.  The  superficial  branches  have  been 
already  described  (p.  84). 

The  deep  branches  may  be  divided  into  an  interna/  ind  an  ex- 
ternal series. 

Internal  Series. — i.  The /A/rn/V  arises  from  the  third,  fourth, 
and  fifth  cervical  nerves,  descends  obliquely  inwards  over  the  sca- 
Jenus  anticus,  and  then  crosses  over  the  first  part  of  the  subclavian 
artery.  Near  the  thorax  it  is  joined  by  the  sympathetic,  and  fre- 
quently by  a  looped  branch  from  the  nerve  to  the  subclavius  mus- 
cle. Its  course  through  the  thorax  to  its  destination  in  the 
iaphragm  will  be  described  p.  127. 

2.  The  communicantes  noni  come  from  the  second  and  third  cer- 
vical nerves,  wind   round  the  internal  jugular  vein,  and  join  the 

esccndens  noni  in  front  of  the  carotid  sheath,  forming  the  "  ansa 
ypoglossi."  They  supply  the  depressor  muscles  of  the  os  hyoides 
md  larynx. 

3.  Muscular  branches  which  proceed  from  the  first  cervical  and 
the  loop  between  it  and  the  second  cervical,  to  the  recti  antici,  the 
rectus  lateralis,  and  longus  colli  muscles. 

4.  Branches  which  communicate  with  the   pneumogastric,  hypo- 
;Iossal.  and  sympathetic  nerves,  and  one  to  join  the  fifth  cervical. 

External  Series. — i.  One  or  moTe  communicating  branches  to 
e  nervus  accessorius :  firstly  in  the  sterno-mastoid,  then  in  the 
occipital  triangle,  and  laslly  beneath  the  trapezius. 

2.  Muscular  branches  to  supply  the  trapezius,  levator  anguli 
scapulx,  scalenus  medius,  and  sterno-mastoid.  The  branches  to  the 
trapezius,  levator  anguli  scapulae,  and  scalenus  medius,  come  from 
the  third  and  fourth ;  the  branch  to  the  sterno-mastoid  from  the 
second  cervical  nerve. 

The  clavicle  should  now  be  sawn  through  the 
middle,  and  the  sternal   half  raised  with  the 
sterno-mastoid  attached,  so  that  the  bone  can  be  replaced,  to  study 
relation   to  the  subjacent  parts.     The  scalene  muscles  and  the 
bclavian  artery  throughout  its  whole  course  must  next  be  care- 
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fully  dissected.  While  this  is  being  done,  the  student  must  be 
careful  not  to  injure  the  branches  of  the  subclavian  artery,  the 
lymphatic  duct  on  the  right,  and  the  thoracic  duct  on  the  left  side, 
the  nerve  to  the  subclavius  m.,  the  phrenic  nerve,  the  cervical  and 
the  brachial  plexuses  of  nerves,  and  their  small  branches. 

*  The  scalene  muscles,  so  called  from  their 
ca  ene  use  es.  resemblance  to  a  scalene  triangle,  extend  from 
the  transverse  processes  of  the  cervical  vertebrae  to  the  first  and 
second  ribs.  Tliey  may  be  considered  as  intercostal  muscles,  since 
the  transverse  processes  of  the  cervical  vertebrae  are  but  rudimen- 
tary ribs.  Anatomists  describe  them  as  three  separate  muscles — an 
anterior,  a  middle,  and  a  posterior;  the  anterior  and  middle  are 
attached  to  the  first  rib,  the  ])osterior  to  the  second.  In  plan  and 
purpose  these  three  muscles  are  one. 

_    ,  .     .  The  scalenus  anticus  is  attached  above  to  the 

anterior  tubercles  of  the  transverse  processes 
of  the  third,  fourth,  fifih,  and  sixth  cervical  vertebrae,  and  below  by 
a  flat  tendon  to  the  tubercle  on  the  inner  border  and  uppter  surface 
of  the  first  rib  in  the  front  of  the  groove  for  the  subclavian  artery. 

„    ,         ..   .•  The  scalenus  medius  is  attached  above  to  the 

Scalenus  Medius.  ^    .      .   ,        ,         r  .■      . 

posterior  tubercles  of  the  transverse  processes 

of  all  the  cervical  vertebrje  except  the  first,  and  below  to  the  first 

rib    behind   the   scalenus  anticus,   extending,   from    the   tubercle, 

forwards  for  an  inch  and  a  half. 

The  scalenus  posticus  is  attached  above  to  the 

posterior  tubercles  of  the  transverse  processes 

of  the  two  or  three  lowest  cervical  vertebras,  and  below  to  the 

second  rib  between  its  tubercle  and  angle,  anterior  to  the  levator 

costae,  and  behind  the  serralus  magnus. 

The  scaleni  are  supplied  by  branches  derived  from  the  lower 
cervical  nerves. 

The  scalene  muscles  are  important  agents  in  raising  the  thorax, 
in  a  deep  inspiration.  Take  a  deep  breath,  and  you  can  easily  feel 
them  contracting.  They  can  bend  the  cervical  portion  of  the 
spine,  if  their  lower  attachment  be  the  fixed  point,  as  in  rising 
from  the  recumbent  position. 

The  scalenus  anticus  is  one  of  those  muscles  about  which  we 
ought  to  know  well  all  that  lies  in  front  of  it,  and  all  that  lies 
behind  it.  In  the  front  of  it  are :  the  clavicle,  the  subclavius,  the 
clavicular  origin  of  the  slerno-mastoid,  the  omo-hyoid,  the  phrenic 
nerve,  the  subclavian  vein,  the  supra-scapular,  the  posterior  scapu- 
lar, and  the  ascending  cervical  arteries.  Behind  it  are  the  sub- 
clavian artery,  the  five  nerves  which  form  the  brachial  plexus,  and 
the  pleura;  to  its  inner  side  is  the  internal  jugular  vein,  and  the 
vertebral  artery  separates  it  from  the  longus  colli. 


Scalenus  Posticus. 


PHRENIC    NERVE. 
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Make  your  finger  familiar  with  the  feel  of  the  tubercle  on  the 
irst  rib,  to  which  the  scalenus  anticus  is  attached.  This  tubercle 
'is  the  guide  to  the  subclavian  artery,  for  it  enables  you  to  find  the 
outer  edge  of  the  scalenus  anticus,  where  you  must  look  for  the 
vessel.  Is  the  scalenus  anticus  entirely  concealed  from  view  by  the 
sterno-mastoid,  or  not  ?  This  will  depend  upon  the  breadth  of  the 
clavicular  attachment  of  the  sterno-mastoid.  As  a  general  rule,  it 
may  be  said  that  the  scalene  muscle  is  concealed  by  the  sterno- 
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. Biictu  Diude.     90.00,  Scalenii  medius  and  po«(icus.     si,  at.  Fasciculi  o(  ll>« 

levsior  ansuU  tcapuls  mutcle.    n,  Splenius  capitis  mmcle.     sj.  Spleniiii  colli  muscle. 


mastoid,  and  that  consequently,  in  tying  the  subclavian  artery,  it 
may  be  necessary  to  divide  partially  the  clavicular  origin  of  the 
muscle. 

.    J.  The  phrenic  nerve  runs  down  in  front  of  the 

renic     erve.  scalenus  anticus,  from   the  outer  to  the  inner 

srder.     It  arises  from  the  third,  fourth,  and  fifth  cervical  nerves, 

jt  chiefly  from  the  fourth.     It  enters  the  chest  between  the  sub- 

avian  artery  and  vein,  crosses  in  front  of  the  internal  mammary 
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artery,  and  continues  its  course  between  the  pericardium  and  pleura, 
in  front  of  the  root  of  the  lung,  to  the  diaphragm,  which  it  sup- 
plies. 

When  the  spinal  cord  is  injured  above  the  fourth  cervical  verte- 
bra, the  origin  of  the  phrenic  is  implicated  ;  therefore,  the  dia- 
phragm, as  well  as  the  other  muscles  of  inspiration,  are  paralyzed. 
Death  is  (he  immediate  result.* 


Right  Subclavian 
Artery. 


COURSE  AND  RELATIONS  OF  THE  SUBCLAVIAN  ARTERIES. 

The  left  subclavian  artery  differs  from  the  right,  not  only  in  its 
origin,  but  in  the  relations  of  the  first  part  of  its  course.  The  right 
should,  therefore,  be  examined  first,  and  then  the  differences  between 
it  and  the  left. 

The  right  subclavian  artery  is  one  of  the  two 
great  branches  into  which  the  arteria  innom- 
inata  divides  behind  the  sterno-clavicular  joint. 
It  runs  outwards  behind  the  scalenus  anticus,  then  inclines  down- 
wards over  the  first  rib,  at  the  outer  border  of  which  it  takes  the 
name  of  axillary.  The  artery  describes  a  curve,  of  which  the 
greatest  convexity  is  between  the  scalene  muscles.  The  height  to 
which  the  arch  ascends  varies.  Generally,  it  rises  higher  in  women 
than  in  men,  on  the  right  side  than  on  the  left. 

To  study  its  relations  more  precisely,  the  course  of  the  sub- 
clavian is  divided  into  three  parts:  i.  The  part  which  intervenes 
between  its  origin  and  the  inner  border  of  the  scalenus  anticus. 
2.  That  which  lies  behind  the  scalenus.  3.  That  which  intervenes 
between  the  outer  border  of  the  scalenus  and  the  outer  border  of 
the  first  rib. 

The  first  portion  of  the  artery  lies  deeply  in  the  neck  and  passes 
upwards  and  outwards  to  the  inner  border  of  the  scalenus  anticus. 
It  is  covered  by  the  skin,  platysm.1,  superficial  and  deep  fascia",  the 
sternal  end  of  the  clavicle,  the  sterno-mastoid,  sterno-hyoid,  and 
sterno-thyroid  muscles,  and  a  layer  of  deep  fascia,  continued  from 
the  inner  border  of  the  scalenus  anticus.  It  is  crossed  by  the 
internal  jugular  and   vertebral   veins,  by  the   pneumogastric  and 


*  The  phrenic  nerve  is  joined  by  a  tilamenl  froin  the  sympathetic,  and  frequently 
by  a  filament  from  that  branch  of  the  brachial  plexus  which  supplies  the  $ut>cla- 
vius  muscle.  'Iliis  is  sometimes  a  branch  of  considerable  size,  and  forms  the 
greater  |x>nioD  of  the  phrenic  itself.  We  have  met  with  many  instances  in  which 
this  accessory  branch  was  larger  than  the  regular  trunk  ;  in  all  of  them  it  crossed 
over  the  sul>clavian  arter)'  in  the  third  part  of  its  course,  and  would  probably  have 
been  injured  in  tlie  o^ieration  of  tying  this  vessel.  That  such  an  accident  has 
actually  happened  is  reported  by  Bransby  Cooper  in  his  surgical  lectures.  He 
speaks  of  having  injured  this  accessory  branch  of  the  phrenic  in  lying  the  sub- 
clavian artery.     The  patient  had  incessmt  spasm  of  the  diaphragm  till  he  died, 
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phrenic  nerves,  and  by  some  rardiac  filaments  of  the  sympathetic. 
Inferiorly  it  rests  upon  the  pleura.  Behind  the  artery  are  the 
recurrent  branch  of  the  pneuniogastric,  the  sympathetic  nerve,  the 
longus  colli,  the  transverse  process  of  the  seventh  cervical  vertebra. 
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and  the  apex  of  the  lung  covered  with  the  pleura.  The  subclavian 
vein  lies  below  the  artery.  Three  branches  arise  from  this  portion 
of  the  subclavian — viz.,  the  vertebral,  internal  mammary,  and  thyroid 


axis. 
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In  the  second  (the  highest)  part  of  its  course,  the  artery  lies 
Ijetween  the  scalene  muscles.  It  is  covered  by  skin,  platysma,  and 
superficial  fascia,  by  the  clavicular  origin  of  the  sterno-mastoid,  the 
deep  cervical  fascia,  and  by  the  scalenus  anticus  and  phrenic  nerve, 
which  separate  it  from  the  subclavian  vein.  Behind  the  artery  is 
the  scalenus  niedius;  above  it,  is  the  brachial  plexus;  below  it,  is 
the  pleura.  Only  one  branch,  the  superior  intercostal,  is  given  ofiF 
from  this  part  of  the  artery. 

In  the  third  part  of  its  course,  the  artery  passes  downwards  and 
outwards,  and  lies  in  the  supra-clavicular  triangle  upon  the  surface 
of  the  first  rib.  Here  it  is  most  superficial,  and  is  covered  by  the 
skin,  platysma,  the  two  layers  of  the  cervical  fascia,  and  the  cla- 
vicular branches  of  the  superficial  cervical  plexus  ;  subsequently  by 
the  suprascapular  artery  and  vein,  the  clavicle,  the  subclavius 
muscle,  with  its  nerve;  and,  what  is  of  much  more  consequence,  it 
is  here  crossed  by  the  external  jugular  and  (often)  the  supra  and 
posterior  scapular  veins  ;  so  that  there  is  here  a  confluence  of  large 
veins  in  front  of  the  artery.  The  subclavian  vein  is  situated  below 
the  artery,  but  on  a  plane  anterior  to  it.  Beloav  it,  is  the  first  rib, 
and  behind  it  the  scalenus  medius.  Above  the  artery,  and  to  its 
outer  side,  are  the  trunk  nerves  of  the  brachial  plexus  and  the  omo- 
hyoid m.  One  of  these  nerves  (the  conjoined  fifth  and  sixth  cer- 
vical) runs  so  nearly  parallel  with  the  artery,  and  on  a  plane  anterior 
to  it,  that  is  quite  possible  to  mistake  the  nerve  for  the  artery  in  the 
operation  of  tying  it.  We  have  heard  a  hospital  surgeon  of  great 
experience  say  that  he  had  seen  this  mistake  committed  on  three 
separate  occasions.  In  this  part  of  its  course,  the  artery  as  a  rule 
gives  off"  no  branches ;  the  most  frequent  exceptions  are  the  posterior 
scapular  and  suprascapular. 

The  left  subclavian  is  the  last  of  the  three  great 

y^jj  branches  which  arise  from  the  arch  of  the  aorta. 

It  ascends  nearly  vertically  out  of  the  chest, 

and  then  arches  in  front  of  the  apex  of  the  lung  and  pleura  to  reach 

the  inner  border  of  the  scalenus  anticus,  behind  which  it  runs  over 

the  first  rib.       , 

In  the  first  part  of  its  course  the  left  subclavian  lies  deeply  in  the 
chest  near  the  spine.  On  its  outer  or  left  side  it  is  covered  by  the 
pleura ;  on  its  inner  or  right  side  are  at  first  the  trachea,  then 
the  cesophagus  and  thoracic  duct ;  in  front  are  the  left  lung,  cov- 
ered with  its  pleura,  the  pneumogastric  and  phrenic  nerves,  and  the 
cardiac  branches,  all  of  which  lie  parallel  with  the  artery,  the  left 
common  carotid,  and  the  left  brachio-cephalic  vein  ;  at  the  level  of 
the  upper  part  of  the  chest  it  has  in  front  the  sterno-thyroid,  sterno- 
hyoid, the  sterno-mastoid  muscles,  the  left  internal  jugular  and 
vertebral  veins,  and  the  sternal  end  of  the  clavicle ;  behind  it  are- 
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Ihe  longus  colli,  the  vertebral  column,  the  inferior  cervical  ganglion 
»f  the  sympathetic,  the  oesophagus,  and  the  thoracic  duct. 

Behind  the  scalenus  anticus,  and  on  the  surface  of  the  first  rib, 
the  relations  of  the  left  subclavian  are  similar  to  those  of  the  right 
(p.  129). 

The  left  subclavian,  then,  differs  from  the  right  only  in  the  first 
part  of  its  course.     Now,  what  are  these  differences? 

I.  The  left  subclavian  comes  direct  from  the  arch  of  the  aorta, 
and  is  therefore  longer,  deeper  in  the  chest,  and  more  vertical  than 
the  right,  which  comes  from  the  arteria  innominata. 

a.  The  left  subclavian  is  in  close  relation  with  the  cesophagus 
and  the  thoracic  duct :  the  right  is  not.  - 

3.  The  left  subclavian  is  crossed  by  the  led  brachio-cepnalic 
vein. 

4.  The  left  subclavian  has  the  phrenic,  pneumogastric  and  cardiac 
nerves  nearly  parallel  with  it ;  on  the  right  side,  these  nerves  cross 
the  artery  at  a  nearly  right  angle. 

5.  The  left  subclavian  is  not  embraced  by  the  recurrent  laryngeal 
nerve,  like  the  right  subclavian. 

The  thoracic  duct  bears  an  important  relation  to  the  left  sub- 
clavian. It  ascends  from  tlie  chest  to  the  left  of  the  tesophagus 
and  behind  the  artery;  then  arching  behind  the  internal  jugular 
vein  as  high  as  the  seventh  cervical  vertebra,  it  curves  downwards 
and  forwards  in  front  of  the  scalenus  anticus  to  terminate  in  the 
subclavian  vein  at  its  junction  with  the  jugular.  The  duct  is  so 
thin  and  transparent  that  it  easily  escapes  observation  ;  it  is  most 
readily  found  by  raising  the  subclavian  vein  near  its  junction  with 
the  jugular,  and  searching  with  the  handle  of  the  scalpel  o'n  the 
inner  side  .of  the  scalenus  anticus,  in  front  of  the  vertebral  vein 
(Fig.  48). 

Before  tracing  the  branches  of  the  subclavian  artery,  consider 
some  jKjints  relating  to  the  oi>eration  of  tying  it. 

To  tie  the  artery  in  the  iir^l  part  of  its  course,  namely,  on  the  inner  edge  of  the 
scalenus  anticus,  is  an  oper.ition  of  great  difficulty  and  danger,  even  with  the  parts 
in  a  nonnal  position.  The  great  depth  at  which  the  artery  is  placed,  the  site  and 
close  proximity  of  its  numerous  branches,  the  large  veins  by  which  it  is  covered, 
its  coonectioD  with  the  pneumogastric,  recurrent  laryngeal,  phrenic,  and  sympa- 
thetic nerves,  and,  above  all,  its  close  contiguity  with  the  pleura,  form  a  combina- 
tion of  circumstances  so  formidable  that  one  cannot  be  surprised  the  operation 
has  never  been  performed  with  a  favourable  result.  On  the  left  side  the  operation 
it  more  dillicult  to  perform  than  on  the  right,  owing  to  the  difference  in  the  an- 
Uomical  relation  of  the  two  sides. 

In  the  second  part  of  its  course,  between  the  scalene  muscles,  the  artery  is  more 
accessible,  although  it  is  rarely  ligatured  in  this  situation.  It  wouM  be  necessary 
to  divide  the  clavicular  origin  of  the  stemo-mastoid,  the  cervical  fascia,  and  the 
Kslenas  anticus  to  reach  the  vessel ;  the  phrenic  nerve  and  the  subclavian  vein 
would  be  the  chief  objects  exposed  to  injur)'.     This  operation  was  performed  lirsl 
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In  the  second  (the  highest)  part  of  its  course,  the  artery  lies 
between  the  scalene  muscles.  It  is  covered  by  skin,  platysraa,  and 
superficial  fascia,  by  the  clavicular  origin  of  the  sterno-mastoid,  the 
deep  cervical  fascia,  and  by  the  scalenus  anlicus  and  phrenic  nerve, 
which  separate  it  from  the  subclavian  vein.  Behind  the  artery  is 
the  scalenus  medius ;  above  it,  is  the  brachial  plexus ;  below  it,  is 
the  pleura.  Only  one  branch,  the  superior  intercostal,  is  given  off 
from  this  part  of  the  artery. 

In  the  third  part  of  its  course,  the  artery  passes  downwards  and 
outwards,  and  lies  in  the  supra-clavicular  triangle  upon  the  surface 
of  the  first  rib.  Here  it  is  most  siiperficial,  and  is  covered  by  the 
skin,  platysma,  the  two  layers  of  the  cervical  fascia,  and  the  cla- 
vicular branches  of  the  superficial  cervical  ple.xus  ;  subsequently  by 
the  suprascapular  artery  and  vein,  the  clavicle,  the  subclavius 
muscle,  with  its  nerve  ;  and,  what  is  of  much  more  consequence,  it 
is  here  crossed  by  the  external  jugular  and  (often)  the  supra  and 
posterior  scapular  veins  ;  so  that  there  is  here  a  confluence  of  large 
veins  in  front  of  the  artery.  The  subclavian  vein  is  situated  below 
the  artery,  but  on  a  plane  anterior  to  it.  Betaiv  it,  is  the  first  rib, 
and  behind  it  the  scalenus  medius.  Above  the  artery,  and  to  its 
outer  side,  are  the  trunk  nerves  of  the  brachial  plexus  and  the  omo- 
hyoid m.  One  of  these  nerves  (the  conjoined  fifth  and  sixth  cer- 
vical) runs  so  nearly  parallel  with  the  artery,  and  on  a  plane  anterior 
to  it,  that  is  quite  possible  to  mistake  the  nerve  for  the  artery  in  the 
operation  of  tying  it.  We  have  heard  a  hospital  surgeon  of  great 
experience  say  that  he  had  seen  this  mistake  committed  on  three 
separate  occasions.  In  this  part  of  its  course,  the  artery  as  a  rule 
gives  off  no  branches ;  the  most  frequent  exceptions  are  the  posterior 
scapular  and  supra-sca|)ular. 

„  The  left  subclavian  is  the  last  of  the  tlirei 

Artery.^  *^'^"  branches  which  arise  frf^^^ ''"'  -rch  of  the 

It  ascends  nearly  ver  it  of  the  • 

and  then  arches  in  front  of  the  apex  of  the  lung  .mu  pleura  to 
the  inner  border  of  the  scalenus  anticus,  behind  which  it  luii 
the  first  rib.       , 

In  the  first  part  of  its  course  the  left  subclamn  lies  deeply  in  lK< 
chest  near  the  sitine.     On  i'~ 
pleura;  on   its  inner  or   riji' 
the  cesophagus  and  tho: 
ered  with  its  pleura,  the 
cardiac  branches,  .. 
common  carotid.  ,i 
the  upper  part 
hyoid,   the  stc; 
vertebral  veins,  am 
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and  with  success  by  Dupuytren  in  the  year  1819.     More  recently  it  has  been  per- 
formed by  Dr.  Warren,  of  Boston.     The  patient  recovered,  though  the  pleura  was 

wounded.* 

But  in  the  last  part  of  its  course,  that  is,  on  the  outer  side  of 


FiC-   48. — LvMI'tlAllL    Vli^!>llL&   COHIMO    PRUU    THB  Gt-ANUS   OP   TMK   NifCK    AKD   AXILLA. 

I,  Superior  exlrcmity  of  the  thoracic  duct  passing  behind  the  internal  jugular  vein,  in  an  arrb. 
a.  Tenninal  portion  of  this  arch,  which  enten  in  the  angle  niadc  by  the  union  of  the  inter, 
nal  jugular  and  the  subclavian  veins  on  the  left  side. 


the  scalenus,  the  artery  may  be  tied  with  comparative  facility. 
The  incision  should  be  made  from  three  to  four  iiiciies  (7.5  to  10 
era.)  in  length,  parallel  with  the  upper  border  of  the  clavicle.  Wc 
divide  the  platysma,  some  of  the  supra-clavicular  nerves,  and  the 


•  •'  Med.  Chirurg.  Trans.,"  vol.  xxix,  p.  25. 
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cervical  fascia.  The  external  jugular  vein  and  its  tributaries  must 
be  drawn  to  the  outer  side,  or  divided  and  tied  at  both  ends. 

The  connective  tissue  should  now  be  carefully  cut  through,  and 
the  posterior  belly  of  tlie  onio-hyoid  sought  for,  as  it  runs  just 
above  the  clavicle.  After  clearing  away  some  fat  and  cellular  tissue, 
the  outer  border  of  the  scalenus  anticus  must  be  felt  for,  behind 
which  the  artery  will  be  found  lying  upon  the  first  rib.  The  o|)era- 
tor  now  passes  his  finger  downwards  along  the  outer  border  of  this 
muscle,  as  far  as  its  insertion  into  the  tubercle  of  the  first  rib,  which 
can  always  be  distinctly  felt.  The  artery  having  been  exposed  by 
carefully  dividing  a  layer  of  fascia  immediately  covering  the  vessel, 
the  ligature  is  to  be  passed  round  the  artery  from  above  downwards, 
care  being  taken  not  to  include  in  the  ligature  one  of  the  cords  of 
the  brachial  plexus. 

Mr.  Rarasden,  of  St.  Bartholomew's  Hospital,  was  the  first  who 
tied  the  subclavian  in  the  third  part  of  its  course,  in  the  year 
1S09  ;  since  that  time  the  operation  has  been  rej>eatedly  performed, 
with  very  favorable  results. 

In  the  hui'ls  of  a  surgeon   possessed  of  a  practical  knowledge  of  anatomy  the 

operation   is  easy,  provided  all  circumstances  be  favourable  :    l)ul  circumstances 

■re  often  very  unfavoural>le.     Anatomical  lieviations  are  by  no  means  rare,  and  it 

I  often  bap(>ens  that  the  aneurismal  or  other  tumour,  on  account  of  which  the  ope- 

I  ration  is  performed,  raises  the  clavicle  tieyond  its  natural  level,  and  so  disturbs  the 

I  parts,  that  to  expose  the  artery  and  place  a  ligature  around  it  Incomes  exceed- 

'.  ingly  difficult.     Under  such  circumstances  one  cannot  be  surprised  that  even  dis- 

jtinguished  anatomists  have  committed  mistakes.     Sir  Astley  Cooper  *  failed  in  one 

[instance.     Dupuytren  perforated  the   artery  with  the  [tointof  the  needle,  and  in- 

l  eluded  one  of  the  nerves  in  the  ligature :  fatal  hemorrhage  was  the  resull-f     We 

I  were  present  at  on  operation  in  which  the  large  nerve  (a  branch  of  the    brachial 

(plexus)  which  runs  parallel  whh  and  on  a  plane  anterior  to  the  artery  was  mis- 

[laken  for  it  and  tied,  the  surgeon  being  deceived  by  the  pulsation  communicated 

to  the  nerve. 

The  description  of  the  means  whereby  the  collateral  circulation 
is  maintained  is  deferred  until  the  branches  of  the  subclavian  have 
been  tnade  out  and  described. 

The  branches   of   the   subclavian   extend   so 
widely,  that  in  the  present  dissection  we  can 
trace  them  only  for  a  short  distance.     They 
re  four  in  number: — 

1.  The  vertebral, 

2.  The  thyroid  axis,  a  short,  thick  trunk  which  gives  oflT  the  infe- 
rior thyroid,  supra-scapular,  and  posterior  scapular. 

3.  The  internal  mammary. 


[Branches  of  the 

Subclavian  Artery. 


♦  London  MtJical  Rrvino.,  vol.  ii,  p.  300. 

t  Edinburgh  MtJ.  and  Surg.  Jfoufnal,  vol,  xvi,  1820. 
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Vertebral  Artery. 


4.  The  superior  intercostal,  which  gives  off  the  deep  cervical. 

As  a  rule,  the  vertebral,  the  thy- 
roid axis,  and  the  internal  mammsry 
are  given  off  from  the  subclavian  in 
the  first  part  of  its  course,  and  the 
suj^rior  intercostal  in  the  second 
part.  The  most  frequent  deviation 
is,  that  the  posterior  scapular  (trans- 
versalis  colli)  arises  from  the  sub- 
clavian in  the  third  part  of  its  course. 
On  the  left  side,  the  superior  inter- 
costal is  frequently  given  off  in  the 
first  part  of  the  course  of  the  sub- 
clavian. 

This,  the  first  and 
largest  branch, 
arises  from  the  upper  and  back  part 
of  the  subclavian.  It  ascends  in  the 
neck,  and  for  a  short  di«tance  lies 
in  the  interval  between  the  scalenus 
amicus  and  the  longus  colli.  Here 
it  enters  the  foramen  in  the  trans- 
verse process  of  the  six  cervical  ver- 
tebra, and  ascends  through  the 
foramina  in  the  transverse  processes 
of  the  succeeding  vertebras.  In  the 
interval  between  the  axis  and  the 
atlas,  the  artery  makes  a  sigmoid  curve,  that  it  may  not  be  stretched 
in  the  rotation  of  the  head.  Having  traversed  the  foramen  of  the 
atlas,  the  artery  curves  backwards  along  the  groove  in  its  arch, 
perforates  the  posterior  occipito-allania)  ligament  and  the  dura 
mater,  then  enters  the  skull  through  the  {oramen  magnum,  and 
unites  with  its  fellow  near  the  lower  border  of  the  pons  Varolii  to 
form  the  basilar  artery. 

Directly  after  the  artery  is  given  off  from  the  subclavian,  it  lies 
behind  the  internal  jugular  vein,  the  inferior  thyroid  artery,  and  the 
vertebral  vein,  and,,  on  the  left  side,  behind  the  thoracic  duct.  As 
it  lies  upon  the  groove  on  the  neural  arch  of  the  atlas,  it  is  separated 
from  it  by  the  suboccipital  nerve,  and  is  situated  within  the  suboc- 
cipital triangle.  After  it  has  passed  through  the  foramen  magnum, 
the  artery  turns  round  the  medulla  oblongata,  and  is  placed  between 
the  hypoglossal  nerve  and  the  anterior  root  of  the  suboccipital  nerve. 
The  vertebral  artery  is  accompanied  by  slender  nerves  from  the 
inferior  cervical  ganglion  of  the  sympathetic.  These  nerves  com- 
municate with  the  spinal  nerves  forming  the  brachial  plexus. 


Fic.  49.— Hhanchbs  or  thb  Subcla- 
vian Akthrv. 

I.  Inttomiaatc  artery,  a.  Commoo  caro- 
tid .irtery.  3.  SuDcUvtan  artery.  4, 
5.  Second  and  third  portion*  of  »ul>- 
clavian  artery  and  coiiimcncemcnl  of 
axillary  artery.  6.  Vertebral  artery. 
7.  Inferior  thyroid  artery.  8.  'I'hyroid 
axiit.  9  Ascending  cervical  artery. 
10.  Profunda  cerricis  artery,  tt. 
Traiuver&alit  colli  artety.  13.  Supra- 
scapular artery,  13.  Internal  mam- 
mary artery.  14.  Superior  intercostal 
artery. 


THYROID    AXIS. 
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Destined  for  the  brain,  the  vertebral  gives  off  no  branches  in 
the  neck,  except  a  few  small  muscular  ones  to  the  deeply-seated 
suscles,  and  which  anastomose  with  the  deep  cervical,  ascending  _ 
cervical,  and  occipital  arteries;  il  furnishes,  however,  lateral  spinal 
tranches  to  the  spinal  cord  and  its  membranes  which  pass  through 
Ihe  intervertebral  foramina. 

Each  spinal  branch  divides  into  two  branches;  one,  passing  along 
the  root  of  the  spinal  nerve,  is  distributed  to  the  spinal  cord  and 
its  membranes  ;  the  other  ramifies  over  the  posterior  surface  of  the 
body  of  the  vertebra. 

The  cranial  branches  of  the  vertebral  artery  are  mentioned  at 
length  in  the  description  of  the  arteries  of  the  brain. 

The  vtrtebral  vtin  is  formed  by  small  branches  from  the  muscles 
near  the  foramen  magnum.  It  descends  in  front  of  the  artery 
through  the  foramina  in  the  transverse  processes,  and,  emerging 
Uhrough  the  transverse  process  of  the  sixth,  crosses  the  subclavian 
Tirtery  and  joins  the  brachio-cephalic  vein,  its  orifice  being  guarded 
by  a  single  or  a  double  valve.  It  receives  ihe  veins  from  the 
neighbouring  muscles — the  dorsi-spinal  veins,  veins  from  the  spinal 

Imal,  the  deep  and  ascending  cervical,  and  the  first  intercostal 
tins.  In  some  subjects  it  communicates  with  the  lateral  sinus  by 
branch  through  the  posterior  condylar  foramen. 
The  cervical  nerves  pass  through  the  intervertebral  foramina  be- 
ind  the  vertebral  artery,  so  that  the  artery  runs  behind  its  vein 
nd  in  front  of  the  nerves. 
,.        J  A  •  '^^^  thyroid  axis  arises  from  the  subclavian 

near  the  inner  edge  of  the  scalenus  amicus, 
and  after  a  course  of  a  quarter  of  an  inch  (6.2  mm.)  divides  into 
three  branches,  which  take  different  directions — namely,  the  in- 
ferior thyroid,  the  supra-scapular,  and  the  posterior  scapular. 


I 

^ 


HirMc 
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r 
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1.  Tlie  inferior  /i/roiJ  attery  ascends  tortuously  behind  the  shealh  of  the  com- 
c«rotid  and  the  sympathetic  nerve,  to  the  deep  surface  of  the  thyroid  Iwdy,  in 

hich  it  cnmmiiiiicates  fieely  with  the  superior  thyroid   and  with   its  fellow.     Be- 
"«5  small  branches  to  the  trachea,  the  'esophagm,  and  the  larynx,  it  gives  off — 
The  jUf/wtftw^  «rpiVa/ artery,  which  runs  up  close  to  the  spine,  between  the 

scalenus  anticus  and  the  rectus  capitis  anticus  major,  and   terminates  in  small 

nches,  some  of  which  supply  these    muscles;    others  enter  the  intervertebral 

ramina,  and  supply  the  spinal  cord,  and  its  membranes.     It  anastomoses  with 

Ihe  vertebral  and  ascending  phorj'ngeal  arteries. 

2.  The  iufraiciif'ular  artery   (tmnsversalis   humeri)   runs  outwards  over  the 
•calenus  anticus,  covered  by  the  sterno-ma<>toid  m.,  then  directly  beneath  and  par- 

"el  »iih  the  clavicle  :  crossing;  over  the  third  part  of  the  subclavian  artery,  il 
^jes  beneath  the  posterior  belly  of  the  omohyoid  to  the  superior   l/order  of  the 
pula.     Here  it  is  covered  by  the  trapezius,  passes  abirve  the  transverse  ligament 
hich  bridges  over  the  notch;  it  gives  off  some  branches  which  ramify  in  Ihe 
tupra-spinous  fmsa,  and  a  large  communicating  branch  which  passes  behind  the 
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neck  of  the  scapula  to  reach  the  infraspinous  fossa,  and  inosculates  freely  in  the 
infra-spinous  fossa  with  the  dorsalis  scapul.-e,  a  branch  of  the  sub-scapular,  and 
with  the  posterior  scapular  artery.  Near  the  notch  it  is  jdiiied  by  the  supra-scapu- 
lar nerve,  which  runs  through  it.  The  branches  of  this  artery  are  numerous  Imt 
small,  and  are  as  follow  :  the  inferior  sfemo-masloid  (p.  90) ;  \.he  suprixaeroniial, 
which  anastomoses  with  the  ncromio  thoracic  artery ;  cirtuular  branches  to  the 
shoulder-joint:  the  my/v)-j/>ini7«x,  which  ramifies  in  ihe  infraspinous  fossa;  and 
the  iub  %capiitat\  which  ramil^ies  in  the  substance  of  the  subscapularis  muscle. 

3.  The  liann'tnalis  colli  artery,  of  which  the  normal  origin  is  said  to  l>e  from 
the  thyroid  axis,  very  frequently  arises  from  the  subclavian  in  the  last  part  of  its 
course.  It  is  larger  than  the  preceding  artery,  and  runs  tortuously  across  the  side 
of  the  neck  (higher  than  the  supra-scapular),  over  the  scalene  muscles  and  the 
great  nerves  of  the  brachial  plexus  ^sometimes  between  them),  and  divides  into 
two  branches,  the  superficial  cervical  and  the  posterior  scapular.  The  fios/erior 
scapular  disappears  beneath  the  trapc/.ius  and  the  levator  anguli  scapnl.-e  to  rencb 
Ae  superior  angle  nf  the  scapula.  It  then  runs  beneath  the  rhomboid  muscles, 
which  it  supplies,  down  to  the  inferior  angle  of  the  scapula,  anastomosing  freely 
with  the  (erminalions  of  the  supra-  and  sub  scapular  arteries,  and  with  the  poste- 
rior brandies  of  some  of  the  iatercoslal  arteries.  The  superficial  ceniieal  is  given 
otf  in  the  space  between  the  sterno- mastoid  and  trapezius.  This  vessel  proceeds 
tortuously  across  the  posterior  triangle  of  the  neck  to  the  under  surface  of  the 
trapezius,  to  which,  with  the  levator  anguli  scapulx,  it  is  principally  distributed. 

The  superficialis  colli  often  comes  direct  from  the  thyroid  axis. 

The  veins  corresponding  to  the  supra-scapular  and  posterior 
scapular  arteries  terminate  in  the  external  jugular,  sometimes  in 
the  subclavian.  The  middle  thyroid  vein  crosses  in  front  of  the 
common  carotid  artery,  and  joins  the  internal  jugular. 

'rUis  artery  arises  from  the  subclavian  opposite 
to  the  thyroid  axis.  It  descends  slightly  in- 
wards behind  the  clavicle  and  Ihe  subclavian  vein,  and  enters  the 
chest  betiveen  the  cartilage  of  the  first  rib  and  the  pleura.  It  then 
passes  behind  ihe  costal  cartilages  about  half  an  inch  {r2.^  mm.)  from 
the  border  of  the  sternum.  Its  further  course  will  be  examined  in 
the  dissection  of  the  chest.  The  corresponding  vein,  which  results 
from  the  union  of  the  two  venae  comites,  most  frequently  terminates 
in  the  brachio-cephalic  vein. 

This  artery  is  given  oflT  by  the  subclavian 
behind  the  scalenus  amicus  on  the  right  side, 
and  to  its  inner  side  on  the  left,  so  that  you  must  divide  the  mtiscle 
to  see  it.  It  enters  the  chest  behind  the  pleura,  to  the  outer  side 
of  the  first  dorsal  ganglion  of  the  symjiaihetic.  It  runs  over  the 
necks  of  the  first  and  second  ribs,  and  furnishes  the  arteries  of  the 
two  upper  intercostal  sjiaces,  and  a  posterior  branch  which  is  dis- 
tributed to  the  muscles  of  the  back  and  the  spinal  cord.  It  usually 
inosculates  with  the  first  intercostal  branch  of  the  aorta.  The  cor- 
responding vein  terminates  on  the  right  side  in  the  vena  azygos 
major;  on  the  left  in  the  brachio-cephalic. 
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Deep  Cervical  Artery. 


This  artery  arises  from  the  superior  intercostal, 


seldom  direct  from  tlie  subclavian.  It  goes  to 
the  back  of  the  neck  between  the  first  rib  and  the  transverse  pro- 
cess of  the  seventii  cervical  vertebra,  and  ascends  between  ihe  coni- 
plexus  and  the  seroi-spi- 
nalis  colli,  both  of  which 
it  supplies.  It  sometimes 
inosculates  with  the  prin- 
ceps  cervicis,  a  branch  of 
the  occipital  (p.  123). 

To  test  your  knowl- 
edge of  the  branches  of 
the  subclavian  artery,  re- 
flect upon  the  answer  to 
the  following  question  : 
"  If  the  artery  were  tied 
in  the  first  part  of  its 
course  before  it  gives  off 
any  branches,  how  would 
the  arm  be  supplied  with 
blood  ? ' '  The  answer  is, 
by  six  collateral  channels, 
as  follow  :  i.  By  the  com- 
munications between  the 
superior  and  inferior  thy- 
roid i  2.  Between  the  two 
vertebral ;  3.  Between  the 
internal  mammary  and 
the  intercostals  and  the 
epigastric ;  4.  Between 
the  thoracic  branches  of 
the  axillary  and  the  in- 
tercostal branches  of  the 

>rta ;     5.    Between    the 

iperior  intercostal   and 

Be  aortic  intercostals; 
Between  the  princeps 
8-icis  and  the  deep 
kfical.     Most  of  these  inosculations  are  shown  in  the  diagram 

■ 'g-  50)- 

Again,  if  the  subclavian  were  tied  in  the  M/Wpart  of  its  course, 

'  circulation  would  be  carried  on  by  the  communications:   i.  Be- 

»cen  the  supra-scapular  and  the  dorsalis  scapuhe,  a  branch  of  the 

■bscapular  ;   2.   Between  the  supraacromtal  branch  of  the  supra- 

■piilar  and  the  acromio-thoracic  ;  3.  Between  the  posterior  scapular 

\i 
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Subclavian  Vein. 


and  the  subscapular  and  dorsalis  scapulae ;  4.  Between  the  internal    ' 
mammary,  the  aortic  intercostals  and  superior  intercostal,  on  the 
one  hand,  and  the  long  and  short  thoracic  branches  of  the  axillary, 
on  the  other. 

The  subclavian  vein  does  not  form  an  arch  like 
the  artery,  but  proceeds  in  a  nearly  straight 
line  over  the  first  rib  to  join  the  internal  jugular.  It  extends  from 
the  outer  margin  of  the  first  rib  to  midway  between  the  inner  border 
of  the  scalenus  antirus  and  the  sterno-clavicular  articulation,  where 
it  joins  the  internal  Jugular  to  form  the  brachio-cephalic  vein. 
Throughout  its  whole  course  the  vein  is  situated  on  a  plane  ante- 
rior to  and  a  little  lower  than  the  artery,  from  which  it  is  separated 
by  the  scalenus  anticus,  the  phrenic  and  pneumogastric  nerves.  It 
has  a  pair  of  valves  just  before  its  junction  with  the  internal 
jugular.  It  receives  the  anterior  jugular,  the  external  jugular,  and 
through  it  the  supra-scapular  and  posterior  scapular  veins. 

„..,„,  ,       The  large  nerves  forming    the  plexus   which 

Brachial  Plexus  of  ,■     °,,  .       ^.  '^., 

jf„-^es.  supplies  the  upper  extremity  are  the  antenor 

divisions  of  the  four  lower  cervical  and  the 
larger  portion  of  the  first  dorsal,  with  a  small  fasciculus  derived  from 
the  fourth  cervical  nerve.  Emerging  from  the  intervertebral  fora- 
mina the  nerves  appear  between  the  anterior  and  middle  scalene 
muscles,  and  pass  with  the  subclavian  artery  into  the  axilla.  In  the 
neck  the  nerves  have  no  plexiform  arrangement,  and  it  is  only  in 
the  axilla  that  they  branch  and  communicate  largely  with  each 
other,  and  form  the  brachial  plexus  of  nerves.  The  nerves  in  the 
neck  are  wide  and  are  situated  higher  than  the  subclavian  artery, 
and  nearly  on  the  same  plane ;  but  as  they  descend  beneath  the 
clavicle,  they  converge  and  form  large  communications  with  each 
other,  thus  constituting  the  brachial  plexus  which  completely  sur- 
rounds the  artery — one  cord  lying  to  the  outer  side,  a  second  lying 
to  the  inner  side,  and  a  third  behind  the  vessel. 

The  plexus  is  crossed  superficially  by  the  omo-hyoid  muscle,  and 
by  the  supra-scapular  and  posterior  scapular  arteries,  and  their  cor- 
responding veins. 

The  arrangement  of  the  ner\'es  in  the  formation  of  the  plexus 
is  very  variable,  and  often  not  alike  on  both  sides.  The  most  usual 
arrangement  is  (hat  at  the  outer  border  of  the  scalenus  anticus 
the  fifth  and  sixth  cervical  nerves  unite  to  form  an  up|)er  trunk ; 
the  eighth  and  the  first  dorsal  n.  form  a  lower  trunk  ;  the  seventh 
cervical  runs  for  some  distance  alone,  and  forms  a  middle  trunk. 
Now  each  of  these  four  upper  primary  nerves  divides  into  an  ante- 
rior and  a  posterior  branch  ;  the  anterior  branches  given  off  from 
the  fifth,  sixth,  and  seventh  form  the  outer  cord  of  the  plexus  ;  the  , 
anterior  branches  given  off  from  the  eighth  cervical  and  first  dor- 
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sal  form  the  inner  cord ;  while  the  posterior  branches  of  all  the 
nerves  (namely,  the  fifth,  sixth,  seventh,  and  eighth  cervical)  unite 
to  form  the  posterior  cord* 

The  branches  arising  from  the  plexus  are  best  arranged  into  those 
given  ofT  above  the  clavicle,  and  those  given  ofT  below  it.  The 
following  are  those  given  ofT  above  the  clavicle. 

a.  The  branch  forming  one  of  the  roots  of  the  phrenic  arises 
from  the  fifth  cervical.     (Not  in  the  diagram.) 


Fm.  51.— tllACiRAM  OF  THR  FuRMATtON  OF  TH>  BkaCIIIAL  PlIXUS  AND  ITS  BxANCnn. 
\-^  Aoterior  trunks  of  the  cervical  nerve*,  di.  Anterior  trunk  of  the  fir^t  dorsal  n.  g.  N 
CO  the  rltnmboid  m.  10.  Supra-<caj>iiUr.  11.  N.  to  siibclaviuf  m.  is-13.  Anterior  thoracic. 
■4,  ts.  1^-  Sutiscapular  II.  17.  Lev«er  int.  culancoiw.  j8.  Musculo-cuuncous,  19.  Circum- 
ficx.  ao.  Median,  at.  Mu&culn-«>iiiral.  sa.  Ulnar.  33.  Int.  cutaneous,  24.  Ext.  respira- 
tory •!  Belt. 

b.  Nen>e  to  the  subclaviiis  m. — This  proceeds  from  the  fifth  and 
txth  cervical,  and  crosses  the  subclavian  artery  in  the  third  part  of 

course.  It  frequently  sends  a  filament,  which  passes  in  front  of 
be  subclavUn  vein  to  join  the  phrenic  nerve. 

•  Vtty  frequently  llie  posterior  liranch  of  the  eighth  cervical  nerve  does  not, 
ly  sjieaking.  form  part  of  the  posterior  cord,  but  is  continued  on  as  a  separate 
uliu  li>  form  pan  of  the  musculo-spiral  nerre.     For  a  description  of  the  ar- 
ent  of  llie  nerves  constituting  the  plexus,  see  a  paper,  by  Lucas,  Cty'j  //os- 
1875;  also  Turner,  in  the ypKrwii/ n/, -/«(;/«/«/,  1872. 
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c.  Nerves  to  the  sca/eni  and  (he  longus  colli  muscles  are  given  off 
from  the  lower  cervical  nerves  as  they  leave  the  intervertebral 
foramina. 

d.  Nenie  to  the  rhomboid  muscles. — This  arises  from  the  fifth 
cervical  nerve,  passes  through  the  scalenus  medius,  and  accomjianies 
the  posterior  scapular  artery,  beneath  the  levator  anguli  scapuls, 
which,  as  well  as  the  rhomboid  muscles,  it  supplies. 

e.  The  supra-scapular  nerve  arises  from  the  cord  formed  by  the 
fifth  and  sixth  cervical  n.,  runs  to  the  upper  border  of  the  scapula, 
where  it  meets  with  the  corresponding  artery,  and  then  passes 
through  the  notch  in  the  scapula.  In  the  supra-spinous  fossa  it 
gives  off  two  branches  to  the  supra-spinatus  m.  and  an  upper 
articular  branch  to  the  shoulder ;  it  then  descends  behind  the  acro- 
mion process  to  the  infra-spinous  fossa,  distributing  a  branch  to  the 
infra-spinatus  muscle,  and  a  lower  articular  filament  to  the  shoulder 
joint. 

/.  The  posterior  thoracic  nerve  (called  external  respiratory  by  Sir 
C.  Bell)  to  the  serratus  magnus  arises  from  the  fifth  and  sixth  cer- 
vical (sometimes  also  froiii  the  seventh)  in  the  substance  of  the 
scalenus  medius.  It  passes  through  this  muscle  and  subsequently 
emerges  below  the  rliomboid  nerve  ;  it  then  descends  behind  the 
brachial  plexus  and  the  subclavian  vessels  to  the  outer  surface  of  the 
serratus  magnus,  to  the  several  digitations  of  which  it  is  exclusively 
distributed. 

g.  An  articular  branch  is  distributed  to  the  shoulder  joint,  be- 
sides some  filaments  to  the  constituent  bones. 

It  only  remaitis  to  be  observed  that  the  upper  cord  of  the  brachial 
plexus  receives  a  branch  from  the  lower  cord  of  the  cervical,  and 
that  each  of  its  component  nerves  communicates  by  slender  fila- 
ments with  the  sympathetic. 

Belotu  the  clavicle  the  plexus  gives  off  branches  for  the  supply  of 
the  arm ;  namely,  from  the  outer  cord,  the  external  anterior  thor- 
acic (to  the  pectoralis  major),  the  musculo-cutaneous,  and  the  outer 
head  of  the  median  ;  from  the  inner  cord,  the  internal  anterior 
thoracic  n.  (to  the  i>ectoral is  minor),  the  inner  head  of  the  median, 
the  ulnar,  the  internal  cutaneous,  and  the  lesser  internal  cutaneous 
(nerve  of  Wrisberg)  nerves  ;  from  the  posterior  cord,  the  three  sub- 
scapular (to  the  subscapularis,  the  latissimus  dorsi,  and  teres  major), 
the  circumflex  (to  the  deltoid  and  teres  minor)  and  the  musculo- 
spiral  nerves:  all  of  which  will  be  described  more  fully  in  the  dis- 
section of  the  upper  extremity. 
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TEMPORAL  AND  PTERYGO-MAXILLARY  REGIONS. 

In  this  dissection  the  furts  should  be  examined  in  the  following 
order: — 


1.  Superficial  and  deep  fasciie. 

2.  Superficial  arteries  and  nerves  of 

the  temple. 

3.  Masseter  muscle. 

4.  Temporal  a[»neurosis. 

5.  Temporal  muscle. 


6.  Pterygoid  muscles. 

7.  Internal  maxillary  artery  and 

branches.  ^ 

8.  Inferior  maxillary  nerves  and 

branches. 


f  To  expose  the  temporal  region,  the  skin  of  the  temple  should  be 
teflecfed  from  below  upwards.  Beneath  the  skin  you  come  upon 
a  layer  of  tough  connective  tissue,  continuous,  above,  with  the 
aponeurosis  of  the  scalp ;  below,  with  the  fascia  covering  the  mas- 
seter  and  the  parotid  gland.  In  this  tissue  are  contained  the  super- 
ficial temporal  vessels  and  nerves. 

_  .  This  is  the  smaller  of  the  two  terminal  branches 

empora  ery.  ^j.  ^^^  external  carotid.  Arising  in  the  sub- 
stanca  of  the  parotid  gland  near  the  neck  ofthe  jaw,  it  passes  over 
the  root  of  the  zygoma,  close  to  the  meatus  auditorius  cxternus, 
ascends  for  about  ij.^  inches  (j.S  cm.)  on  the  temporal  fascia,  and 
there  divides  into  an  anterior  and  a  posterior  branch.  Above  the 
zygoma  it  is  superficial,  being  covered  only  by  the  attrahens  aurem 
and  a  strong  layer  of  fa.scia ;  here  it  is  accompanied  by  branches 
of  the  facia!  nerve,  and  by  the  auriculo-temporal  branch  of  the 
inferior  division  of  the  fifth  nerve.  It  gives  off  the  following 
branches :  — 

a.  Several  small  branches  to  the  parQtid  gland,  the  temporo-maxillary  anicula- 
tion,  and  the  masseter. 

h.  The  tramvtr satis  faciei  (p.  61). 

t.  The  iiHterior  autirular  branches,  two  in  number,  superior  and  inferior^ 
ramify  on  llie  front  of  the  pinna  of  the  ear,  inosculating  with  branches  of  the 
posterior  auricular. 

d.  The  miiiiite  temporal,  a  small  vessel  given  off  while  the  artery  is  still  in  the 
ijti'l  i;l.in'l,  pierces  the  tenifmral  fascia  aliove  the  zygoma,  and  running  in  the 

(■stance  of  the  tcm[>oral  muscle  nnostomuses  with  the  temporal  branches  of  the 
tnlernal  maxillary. 

Of  the  two  branches  into  which  the  temporal  divides,  the  anterior  runs  tortu- 
ously towards  the  external  angle  ofthe  frontal  bone,  di^ant  from  it  about  an  inch. 
^ts  ramifications  extend  over  the  forehead,  supplying   the  orbicularis  and  occipito- 

ntalis  m.,  and  inosculate  with  the  supra-orbital  .ind  frontal  arteries.  The/»«- 
tiar  runs  Inwards  ihe  back  of  the  head,  .ind  inosculates  freely  with  the  occipital 

d  fxTsierior  auricular.     The  anterior  branch,  although  Ihe  smaller,  is  usually 

lected  for  arteriotomy,  the  posterior  being  covered  by  a  strong  and  nnyielding 
IftMim. 

The  Irmporal  vein  is  formed  by  the  junction  of  the  veins  accom- 
panying the  terminal  branches  of  the  temporal  artery,  which  are 
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'situated  superficial  to  the  arteries;  just  above  the  zygoma  it  is 
joined  by  the  middle  temporal  vein  which  takes  its  origin  from  a 
plexus  in  the  temporal  fossa.  The  common  temporal  vein,  formed 
by  the  union  of  these  three  veins,  passes  over  the  zygoma,  enters 
the  parotid  gland,  and  joins  the  internal  maxillary  vein  to  form  the 
temporo-maxillary  vein. 


Fig.  5^. 


Auriculo-teniporal 
Nerve. 


This  nerve  supplies  the  temple  and  side  of  the 
head  with  common  sensation.  It  arises,  close 
to  the  foramen  ovale,  from  the  third  division 
of  the  fifth  pair  by  two  roots  (between  which  the  middle  meningeal 
artery  runs).  From  its  origin  it  proceeds  outwards  beneath  the  ex- 
ternal pterygoid,  l>etween  the  neck  of  the  jaw  and  the  internal 
lateral  ligament.  It  then  ascends  beneath  the  parotid,  over  the 
root  of  the  zygoma,  where  it  accompanies  the  temporal  artery,  and 
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divides,  liko  it,  into  an  anterior  and  a  posterior  branch  (Fig.  33,  p. 
8s). 

The  posterior  branch  is  the  smaller  of  the  two ;  the  anterior 
forms  communications  with  the  temporal  branches  of  the  facial, 
and  the  orbital  branch  of  the  superior  maxillary.  The  ramifications 
of  the  nerve  correspond  with  those  of  the  artery. 

Near  their  origin  the  roots  of  tlie  nerve  are  connected  by  fine 
filaments  with  the  otic  ganglion,  and  close  to  the  condyle  of  the 
jaw  the  nerve  sends  round  the  external  carotid  artery  two  communi- 
cating branches  to  the  lemporo-facial  branch  of  the  facial  nerve. 
It. here  ^\%\.\\\i\\Xc^ parotid  branches  to  the  gland;  articular  branches 
to  the  temporo-maxillary  articulation,  to  the  meatus  auditorius  and 
the  membrana  tyrapani.  Above  the  zygoma  it  gives  off  two  auri- 
cular filaments ;  the  «//<■/■  ramifies  in  the  skin  of  the  outer  aspect 
of  the  ear,  mainly  on  the  tragus  and  ujiper  half  of  the  auricle  ;  the 
/t>a/irr  supplies  the  lobule  and  lower  part  of  the  pinna. 

Lastly,  in  the  subcutaneous  tiss'je  of  the  temple,  we  find  the 
.temporal  branches  of  the  facial  nerve,  which  supply  the  frontalis, 
pihe  attrahens  aurem,  the  orbicularis  palpebrarum,  tensor  tarsi,  and 
•cornigator  supercilii. 

,  This  muscle  arises  from  the  lower  edge  of  the 

Mftsseter  Muscle.  j    •     •        ,   1  ■   ^     ^\.         ..        -j       r 

zygoma,  and   is  inserted  into  the  outer  side  of 

the  ramus  and  coronoid  process  of  the  jaw.  The  niasseter  is  com- 
posed of  superficial  and  deep  fibres  which  cross  like  tlie  letter  X. 
The  superficial  fittr^,  constituting  the  principal  part  of  the  muscle, 
arise  from  the  anterior  two-thirds  of  tlie  zygoma  and  the  malar 
process  of  the  superior  maxilla,  by  tendinous  fibres  which  occupy 
the  front  border  of  the  muscle,  and  send  aponeurotic  partitions  into 
its  substance.  These  fibres  pass  downwards  and  backwards,  this 
direction  giving  them  greater  advantage,  and  are  inserted  into  the 
angle  and  part  of  the  ramus  of  the  jaw.  The  deep  fibres,  mainly 
muscular  (which  are  concealed  by  the  parotid  gland),  arise  from 
the  posterior  third  of  the  zygoma,  incline  forwards,  and  are  in- 
serted into  the  upper  half  of  the  ramus  and  the  coronoid  jjrocess. 
Besides  these,  a  few  fibres,  arising  from  the  inner  surface  of  the 
zygoma,  are  inserted  into  the  coronoid  process  and  the  tendon  of 
the  temporal  muscle.  Its  action  is  to  raise  the  jaw  and  help  to 
masticate  the  food.     Its  nerve  comes  from  the  inferior  maxillary. 

The  following  objects  lie  sujierficial  to  the  masseter :  i.  Zygo- 
matici  major  and  minor;  2.  Orbicularis  palpebrarum;  3.  Glandula 
socia  parotidis  and  p.irotid  duct ;  4.  Transversalis  faciei  artery  ;  5. 
Facial  artery  and  vein  ;  6.   Branches  of  the  facial  nerve. 

_  .  „      •  This  strong,    shining   aponeurotic  membrane 

Temporal  Fascia.  .1     ^  1  1       ■.       u     <•  1 

■^  covers  the  temporal  muscle,  its  chief  use  be- 

ing to  give  additional  origin  to  its  fibres.     It  is  attached  above  to 
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situated  superficial  to  the  arteries ;  just  above  the  zygoma  it  is 
joined  by  the  middle  temporal  vein  which  takes  its  origin  from  a 
plexus  in  the  temporal  fossa.  The  common  temporal  vein,  formed 
by  the  union  of  these  three  veins,  passes  over  the  zygoma,  enters 
the  parotid  gland,  and  joins  the  internal  maxillary  vein  to  form  the 
temporo-maxillary  vein. 


Auriculo- temporal 
Nerve. 


This  nerve  supplies  the  temple  and  side  of  the 
head  with  common  sensation.  It  arises,  close 
to  the  foramen  ovale,  from  the  third  division 
of  the  fifth  pair  by  two  roots  (between  which  the  middle  meningeal 
artery  runs).  From  its  origin  it  proceeds  outwards  beneath  the  ex- 
ternal pterygoid,  between  ilie  neck  of  the  jaw  and  the  internal 
lateral  ligament.  It  then  ascends  beneath  the  parotid,  over  the 
root  of  the  zygoma,  where  it  accompanies  the  temporal  artery,  and 
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divides,  like  it,  into  an  anterior  and  a  posterior  branch  (Fig.  33,  p. 

8s). 

The  posterior  branch  is  the  smaller  of  the  two  ;  the  anterior 
forms  communications  with  the  temporal  branches  of  the  facial, 
and  the  orbital  branch  of  the  superior  maxillary.  The  ramifications 
of  the  nerve  correspond  with  those  of  the  artery. 

Near  their  origin  the  roots  of  the  nerve  are  connected  by  fine 
filaments  with  the  otic  ganglion,  and  close  to  the  condyle  of  the 
jaw  the  nerve  sends  round  the  external  carotid  artery  hvo  communi- 
cating branches  to  the  temporo-facial  branch  of  the  facial  nerve. 
It.  here  A^\%U\\i\i\.t.%  parotid  branches  to  the  gland;  articular  branches 
to  the  temporo-maxillary  articulation,  to  the  meatus  aiiditorius  and 
the  membrana  tympani.  Above  the  zygoma  it  gives  off  tnvo  auri- 
cular filaments ;  the  ////cr  ramifies  in  the  skin  of  the  outer  aspect 
of  the  ear,  mainly  on  the  tragus  and  upper  half  of  the  auricle  ;  the 
lower  supplies  the  lobule  and  lower  part  of  the  pinna. 

Lastly,  in  the  subcutaneous  tissue  of  the  temple,  we  find  the 

temporal  branches  of  the  facial  nerve,  which  supply  the  frontalis, 

the  attrahens  aurem,  the  orbicularis  palpebrarum,  tensor  tarsi,  and 

cornigator  sui)crcilii. 

..  .-      ,  This  muscle  arises  from  the  lower  edge  of  the 

Masseter  Muscle.  a    ■     ■        ^  j  ■   ^     .\.         »        -j       r 

zygoma,  and   is  tnserted  mto  the  outer  side  of 

the  ramus  and  coronoid  process  of  the  jaw.  The  masseter  is  com- 
posed of  superficial  and  deep  fibres  which  cross  like  the  letter  X. 
The  superficial  fihtts,  constituting  the  principal  part  of  the  mu.scle, 
arise  from  the  anterior  two-thirds  of  the  zygoma  and  the  malar 
process  of  the  superior  maxilla,  by  tendinous  fibres  which  occupy 
the  front  border  of  the  muscle,  and  send  aponeurotic  partitions  into 
its  substance.  These  fibres  pass  downwards  and  backwards,  this 
direction  giving  them  greater  advantage,  and  are  inserted  into  the 
angle  and  part  of  the  ramus  of  the  jaw.  The  deep  fibres,  mainly 
muscular  (which  are  concealed  by  the  parotid  gland),  arise  from 
the  posterior  third  of  the  zygoma,  incline  forwards,  and  are  in- 
serted into  the  upper  half  of  the  ramus  and  the  coronoid  [)rocess. 
Besides  these,  a  few  fibres,  arising  from  the  inner  surface  of  the 
zygoma,  are  inserted  into  the  coronoid  process  and  the  tendon  of 
temporal  muscle.  Its  action  is  to  raise  the  jaw  and  help  to 
sticate  the  food.  Its  nerve  comes  from  the  inferior  maxillary. 
The  following  objects  lie  superficial  to  the  masseter :  i.  Zygo- 
tici  major  and  minor ;  2.  Orbicularis  palpebrarum  ;  3.  Glandula 
ia  parotidis  and  parotid  duct ;  4.  Transversalis  faciei  artery  ;  5. 
acial  artery  and  vein  ;  6.   Branches  of  the  facial  nerve. 

This  strong,    shining   aponeurotic  membrane 

covers  the  temporal  muscle,  its  chief  use  be- 

ig  to  give  additional  origin  to  its  fibres.     It  is  attached  above  to 
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the  temporal  ridge,  and,  increasing  in  thickness  as  it  descends, 
divides  near  the  zygoma  into  two  layers,  which  are  attached  to  the 
outer  and  inner  borders  of  the  zygomatic  arch.  Tliese  layers  arc 
separated  by  fat,  in  wliich  is  found  a  filament  from  the  orbital 
branch  of  the  sujierior  maxillary  nerve,  and  the  orbital  branch  of 
the  temporal  artery.  The  density  of  this  aponeurosis  explains  why 
abscesses  in  the  temporal  fossa  rarely  point  outwards ;  the  pus  gen- 
erally makes  its  way,  beneath  the  zygoma,  into  the  mouth. 

Reflect  the  aponeurosis,  and  notice  that  it  is  separated  from  the 


FlO.  53. 


temporal  muscle,  near  the  zygoma,  by  fat.     The  absorption  of  this 

fat,  and  the  wasting  of  the  muscle,  occasion  the  sinking  of  the 

temple  in  emaciation  and  old  age. 

^.         .  Divide  the  zvgomatic  arch  on  each  side  of  the 

Dissection.  .  j  .         -.     ,  j      .  u- 

masseler,  and  turn  it  downwards,  taking  care 

of  the  masseteric  nerve  and  artery  which  enter  its  under  aspect. 
01>serve  tlie  direction  of  the  superficial  and  deep  fibres,  and  the 
tendinous  ()artitions  which  augment  the  power  of  the  muscle  by  in- 
creasing its  extent  of  origin.  The  masseteric  nerve  and  artery 
enter  the  under  surface  of  the  muscle  near  to  its  posterior  border, 
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through  the  sigmoid  notch  of  the  jaw ;  the  artery  comes  from  the 
internal  maxillary,  the  nerve  from  the  motor  division  of  the  inferior 
noaxillary. 

I  «      I  T^'*  broad,  fan-shaped  muscle  arites  from  the 

Temporal  Muscle.        ^,^^,^  ^j.  ^^^  temporal  fossa  (except  the  malar 

surface)  and  the  deep  surface  of  the  temporal  fascia.  Its  fibres 
converge  to  a  strong  tendon,  which  is  inserted  into  the  inner 
surface,  the  apex,  and  anterior  border  of  the  coronoid  process,  as 
far  forwards  as  the  last  molar  tooth. 

The  fibres  of  the  muscle,  converging  from  their  wide  origin,  pass 
under  the  zygomatic  arch,  and  terminate  upon  their  tendon,  the 
outer  surface  of  which  is  partially  concealed  by  the  insertion  of  those 
fibres  which  come  from  the  temporal  aponeurosis  :  remove  them, 
and  see  how  this  tendon  radiates  into  the  muscle  like  the  ribs  of  a 
fan.  Its  nerves  (two  deep  temporal)  are  branches  of  the  inferior 
maxillary  (p.  146). 

Between  the  posterior  border  of  this  muscle  and  the  neck  of  the 
inferior  maxilla,  the  masseteric  nerve  and  artery  pass  to  their  desti- 
nation ;  in  front  of  the  muscle  the  buccal  branch  of  the  inferior 
maxillary  nerve  descends  to  the  buccinator  with  its  companion 
artery. 

The  temporal  muscle  is  in  relation  on  its  deeper  surface  with  the 
external  pterygoid  and  buccinator  muscles,  the  internal  maxillary 
artery  and  vein,  and  the  deep  tem|H)ral  arteries  and  nerves. 

The  zygomatic  arch  having  been  already  di- 
vided, the  structures  should  be  cleaned  so  as  to 
expose  the  coronoid  process  of  the  jaw,  the 
insertion  of  the  temporal  muscle,  and  the  loose  fat  which  surrounds 
it.  Next,  saw  through  the  coronoid  process  in  a  direction  down- 
wards and  forwards,  so  as  to  include  the  insertion  of  the  muscle, 
and  reflect  it  upwards  without  injuring  the  subjacent  vessels  and 
nerves. 

^.         .  To  cain  a  good  view  of  the  muscles,  nerves. 

Dissection.  j  1       r  .1.        .  n  ■ 

and  vessels  of  the  pterygo-maxiilary  region,  a 

portion  of  the  ascending  ramus  of  the  jaw  must  be  removed  with  a 

Hey's  saw,  as  shown  in  the  diagram  on  the  next  page. 

In  this  region  we  have  to  examine  the  two  pterygoid  muscles, 

trunk  and  branches  of  the  internal  maxillary  artery,  the  inferior 

xillary  nerve,  and  the  internal  lateral  ligament  of  the  lower  jaw. 

these  structures  are  imbedded  in  loose  soft  fat,  which  must  be 

tiously  removed  without  injuring  them. 

.  p^  . .       This   muscle   arises  by   two  heads,    one,    the 

erygoi  .      u],|)er,  from   the  great  wing  of  the  sphenoid 

d  from  the  ridge  below  it ;  the  lower,  from  the  outer  surface  of 

external  pterygoid  plate,  a  few  fibres  taking  origin  from  the 

«3 


erygo-maxillary 
Region. 


- 


146 


PTERYGOID   MUSCLES. 


outer  side  of  the  tuberosities  of  the  palate  and  superior  maxillary 
bones.  The  muscle  passes  horizontally  backwards  and  is  inserted 
into  the  neck  of  the  jaw,  and  sliglitly  into  the  border  of  the  inter- 
articular  fibro-carlilage  of  the  temporo-maxillary  articulation. 

The  advantage  of  the  insertion  ofsomeof  its  fibres  into  the  inter- 
articular  cartilage  is,  that  the  cartilage  follows  the  condyle  in  all  its 
movements.  When  tlie  jaw  is  dislocated,  it  is  chiefly  by  the  action 
of  this  muscle,  whieh  draws  the  condyle  forwards  into  the  zygomatic 
fossa,  the  inter-articular  cartilage  being  dislocated  with  the  condyle. 


Anterior  deep  tempoml  n.  and  n. 


External  pterygoid  m. 

IPoftterior  deep  temporal  n.  and  a. 
I  Masseteric  d.  and  a. 


tnfra-orbital  a 
Spi})eno-maxi 
Superior  dental 
Buccal 

Parotid  duct-  

Buccal  n.  

Pterygo-maailUry 
liipaienl. 


Middle  l4 
coda. 

Inferior  deoull 

Inferior  dental  I 

GuatAlory  n, 

Mylo-hyoid  n. 

Internal  pteiTf 
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By  its  deep  surface  the  muscle  is  in  relation  with  the  internal 
pterygoid  m.,  the  internal  lateral  ligament,  the  arterior  meningea 
media,  the  auriculo  temporal,  the  gustatory,  the  inferior  dental,  and 
chorda  tympani  nerves,  and  occasionally  with  the  internal  maxillary 
artery.  Between  its  two  heads  of  origin  the  buccal  and  anterior 
deep  temporal  nerves  emerge. 

.         This  muscle  a/TTM  by  musculo-tendinous  fibres 

em  erygoi  .  ^^q^yi  the  inner  surface  of  the  external  ptery- 
goid plate  of  the  sphenoid  bone  and  from  that  portion  of  the  tuber- 
osity of  the  palate  bone  which  forms  the  lower  part  of  the  pterygoid 


Dssa,  also  by  a  smaller  slip  in  front  of  the  external  pterygoid  from 
the  external  surface  of  the  tuberosities  of  the  palate  and  superior 
maxillary  bones.  It  is  inserted  mXo  the  rough  surface  on  the  inner 
side  of  the  angle  of  the  lower  jaw,  as  high  as  the  dental  foramen. 

The  internal  pterygoid  is  in  relation  superficially  with  the  exter- 
nal pterygoid,  the  internal  lateral  ligament,  the  internal  maxillary 
artery  and  vein,  the  inferior  dental  vessels  and  nerve,  the  mylohyoid 
artery  and  nerve,  the  chorda  tympani,  and  the  buccal  nerves;  by 
its  deep  surface,  with  the  tensor  palati  and  superior  constrictor 
muscles. 

Notice  particularly  the  direction  of  the  fibres  of  the  pterygoid 
muscles.  The  fibres  of  the  external  run  horizontally  outwards  and 
backwards  from  their  origin  ;  the  fibres  of  the  internal  run  down- 
wards, backwards,  and  outwards  from  their  origin.  The  internal 
pterygoid  has  tendinous  septa  like  the  masseter.  Both  the  ptery- 
goids get  their  nerves  from  the  motor  division  of  the  inferior  max- 
illary nerve. 

The  internal  pterygoid  raises  the  lower  jaw,  acting  in  concert 
with  the  temporal  and  masseter  muscles  ;  it  moreover  a.ssists  the 
external  pterygoid  and  anterior  part  of  the  masseter  to  draw  the 
jaw  forwards.  The  external  pterygoid  draws  the  jaw  forwards  and 
somewhat  to  the  opposite  side,  and  also  in  conjunction  with  the 
internal  pterygoid  produces  the  lateral  movements  of  the  jaw  essen- 
tial to  the  mastication  of  the  food.  Consequently  they  are  enor- 
mously developed  in  all  ruminants  and  comparatively  feebly  in 
carnivorous  animals.  The  antagonistic  muscles  of  the  forward 
action  of  the  two  pterygoids  are  the  temporal  m.  and  the  deep 
fibres  of  the  masseter. 

Saw  through  the  neck  of  the  jaw,  disarticulate 
the  condyle  with  its  fibro-cartilage  from  the 
glenoid  cavity,  and  turn  it  forwards  with  the  external  pterygoid,  so 
that  the  condyle  can  be  replaced  if  desirable.  A  little  dissection 
will  bring  into  view  the  internal  lateral  ligament,  the  internal  max- 
illary artery  and  vein,  the  inferior  maxillary  nerve  and  its  branches, 
and  the  chorda  tympani  nerve. 

This  is  the  larger  of  the  two  terminal  branches 
into  which  the  external  carotid  divides,  oppo- 
site the  neck  of  the  jaw  in  the  parotid  gland, 
passes  horizontally  forwards  between  the  neck  of  the  jaw  and 
be  internal  lateral  ligament,  then  runs  tortuously,  in  some  cases 
>ve,    in   others   beneath,    the    external    pterygoid,    enters    the 
j)hcno-maxillary  fossa  between  the  two  heads  of  the  external  ptery- 
goid, where  it  terminates  by  dividing  into  numerous  branches. 

The  course  of  this  artery  is  divided  into  three  stages.  In  the 
first,  the  artery  lies  between   the  neck  of  the  jaw  and  the  internal 


Dissection. 
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lateral  ligament ;  in  the  second,  it  lies  either  over  or  under  the 
external  pterygoid  ;  in   the  third,  it  lies  in  the  spheno-maxillary 


BRANCHES   OF  THE    INTERNAL   MAXILLARY  ARTERY  IN  THE 
THREE  STAGES  OF  ITS  COURSE. 


Branches  in  the  Pint 
Stage, 
a.  Tympanic. 
l>.  Meninges  media. 
e.  Meningeo  parva. 
d.  Inferior  dental. 


Branches  in  the  Second 
Stage. 
Six  to  the  fiye  muscles  of 
mastication,  namely : 
e.  Masseteric. 
/.  Anterior  and  posterior 

deep  temporal. 
g.  External  and  internal 

pterygoid. 
h.  lioccal. 


Branches  in  the  Third 

Stage. 
Superior  dental. 
Infraorbital. 
Uescending  palatine. 
Vidian. 

Plcrygo- palatine. 
Nasal  or  spheno-paU* 
tine.  ~ 


Branches  in  the 
First  Part. 


a.  Tlie  tympanic  ascends  behind  the  articulation  of  the 
jaw,  and  passes  through  the  Gla&erian  fissure  to  the  Ijrm- 
panum.  It  supplies  that  cavity  and  the  membrana  lym- 
pani,  and  anastomoses  with  ihe  stylo-mastoid  and  Vidian  arteries.  It  occa<iionilly 
gives  off  a  deef  aiincii/ar  branch  which  pierces  the  anterior  wall  of  the  external 
auditory  meatus,  supplying  the  skin  of  this  canal.  This  artery  is  not  infrequently 
given  off  from  a  branch  of  ihe  internal  maxillary  artery. 

i.  The  middle  mrnini^ea!  artery  ascends  between  the  two  roots  of  the  auriculo- 
tenipnral  nerve,  l>ehind  the  external  pterygoid,  and  enters  through  the  foramen 
spinosum  into  the  cranium,  where  it  ramifies  between  the  dura  mater  an<l  the  bones. 
In  the  skull  it  gives  ofl  small  branches  to  Ihe  Gasserian  ganglion  :  a  /i-Zrora/ branch 
paisiog  through  the  hiatus  Kallopii ;  orbital  branches  entering  the  orbit  through 
the  sphenoidal  fissure  ;  an<l  temporal  branches  which  pierce  the  great  wing  of  the 
sphenoid  to  enter  the  tem)X>ral  fossa.     Its  funher  course  is  described  at  p.  jS. 

c  The  meningea parva  (not  marked  in  the  plan)  ascends  through  the  foramen 
ovale  into  the  skull,  and  supplies  chiefly  the  ganglion  of  the  fifth  cranial  nerve. 
It  often  comes  from  the  meningea  media. 

d.  The  inferior  denial  artery  descends  behind  the  neck  of  the  jaw  to  the  den- 
tal foramen,  which  it  enters  with  the  dental  nerve.  It  then  proceeds  through  a 
canal  in  the  diplo«  to  the  symphysis,  where  it  minutely  inosculates  with  its  fellow. 
In  this  cinal,  which  runs  beneath  the  roots  of  all  the  teeth,  the  artery  gives  branches 
which  ascend  through  Ihe  little  foramina  in  the  fangs,  and  supply  the  pulp  in  their 
interior.  Opposite  the  foramen  meiitale  arises  the  mental  branch  already  de- 
scribed (p.  68).  Hefore  entering  the  dental  foramen  the  artery  furnishes  a  small 
branch — mylo-hyoid — which  accompanies  the  nerve  proceeding  to  the  mylo-hyoid 
muscle. 
Branche         th  '•  '^'^^  masseteric  branch   passes   through  the  sigmoid 

o  HP     t  notch  of  the  jaw  behind  the  temporal  muscle  to  the  under 

surface  of  the  masseter,  with  the  masseteric  nerve,  and 
inosculates  with  ihe  facial  and  transverse  facial  arteries. 

f.  The  ante' ior  awi  posterior  deep  temporal  a.r\efies  ascend  to  supply  the  tem- 
poral muscle,  ramifying  between  ihe  muscle  and  the  bone,  one  near  the  front,  the 
other  near  the  posterior  border  of  the  muscle.  They  communicate  with  the  super- 
ficial and  middle  temporal  arteries,  with  the  terminal  branches  of  the  lachrymal  a., 
and  with  the  temporal  branches  of  the  arteria  meningea  media. 
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f.  The  fttry^mi/  branches  supply  the  internal  and  external  pterygoid  muscles. 

A.  The  hueal  branch  runs  forward  with  the  haccal  nerve  to  the  buccinator, 
where  il  ana-itomoscs  with  the  facial  artery. 
_  h  »Vi  '■  "^^  m/ierii>r  denial  branch  runs  along  ibe  tuberosity 

Th    rl  P  rt  "^  ''"  "'I'*""''  maxillary  bone,  and  sends  small  arteries 

through  the  foramina  in  the  bone  to  the  pulps  of  the 
molar  and  bictispid  teeth.  It  also  supplies  the  gums  and  the  mucous  membrane 
of  ibe  antrum. 

/.  The  rw/ra-or^/'/fl/ branch  ascends  through  the  spheno  maxillary  fi.ssure,  then  runs 
forward  along  the  infra-oibital  canal  with  the  sujwrior  maxillary  nerve,  and  emerges 
upon  the  face  at  the  infraorbital  foramen,  beneath  the  levator  labii  superiohs.  In 
the  infra-orbital  canal  the  atter)'  sends  branches,  anterior  denial,  downwards 
through  little  canaU  in  (he  lone  to  the  incisor  and  canine  teeth,  and  upwards  into 
the  orbil  to  the  lachrymal  gland,  the  inferior  oblique,  and  inferior  rectus.  Alter 
Issuing  from  the  foramen  it  sends  upwards  branches  to  the  lachrymal  sac,  and  de- 


Third  stage.  Second  «lagc.  Kint  stage. 

Fic.  J5.— Plak  op  Intebkal  Carotid  ARTSav. 


^ 


tcending  branches  to  the  upper  lip.  The  former  anastomose  with  the  nasal 
branches  of  the  ophthalmic  and  facial  arteries;  the  latter  with  the  superior  coro- 
nary, transverse  facial,  and  buccal  arteries. 

*.  The  deieendini;  palattMe,  a  branch  of  considerable  size,  runs  down  the  po»- 
tcrior  palatine  canal  with  the  palatine  nerve  (a  branch  from  Meckel's  ganglion), 
and  then  alonf;  the  roof  of  the  hard  palate,  towards  the  anterior  palatine  canal, 
in  which,  mucb  diminished  in  size,  it  inosculates  on  the  septum  nasi  with  a  branch 
of  the  spheno  palatine  artery.  It  supplies  ihe  gums,  Ihc  glands,  and  mucous 
membrane  of  this  part,  and  furnishes  branches  to  the  soft  palate. 

/  The  Vidian,  an  insignificant  branch,  runs  backwards  through  the  Vidian 
canal  with  the  Vidian  nerve,  and  is  distributed  to  the  Eustachian  tul>e,  the  pharynx, 
•nd  the  tympanum. 

m.  Tlie  f'lerygofnlatinr  is  a  small  but  constant  branch  which  runs  backwards 
tlirough  the  pterygo  gialatine  canal  with  the  pharyngeal  nerve  from  Meckel's  gan- 
glion, and  ramifies  upon  the  upper  part  uf  the  pharynx  and  the  Kusiachian  tube. 
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«.  The  nasal  or  spheHo-f<alatine  branch  enters  the  nose  through  the  spheno- 
palatine foramen  in  company  with  the  nasal  nerve  from  Meckel's  ( spbeoupalatioe) 
ganglion,  and  ramifies  upon  the  S|>ongy  bones,  (he  ethmoidal  celts,  and  the  antrum. 
One  large  branch,  the  artery  of  Ihe  sepium,  runs  along  the  septum  nasi  towards 
the  anterior  palatine  canal,  where  it  joins  the  descending  palatine  artery. 

^  Observe  that  all  the  branches  of  the  internal  maxillary  artery 
in  the  first  and  third  parts  of  its  course  traverse  bony  canals,  while 
the  branches  in  the  second  part  go  directly  to  muscles. 


mcisTvs 
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The  internal  maxillary  vein  is  formed  by  the 
veins  corresponding  to  the  branches  of  the 
artery.  As  the  vein  lies  between  the  temporal 
and  external  pterygoid  muscles  it  forms  a  plexus — pterygoid  plexus 
— which  communicates,  above,  with  the  cavernous  sinus  by  branches 
which  come  through  the  foramina  at  the  base  of  the  skull ;  in  front 
it  communicates  with  the  facial  vein.  It  joins  the  temporal  in  the 
substance  of  the  parotid  gland,  and  thus  communicates  with  the 
external  jugular  vein. 


Pterygoid  Plexus  of 
Veins. 
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«rior  Maxillary 
Nerve  and  Branches. 


This  great   nerve  is  the  largest  of  the  three 
divisions  of  the  fifth  cerebral  nerve.     It  differs 


from  the  other  two  divisions,  /'.  e.,  the  ophthal- 
Itnic  and  the  superior  maxillary,  in  that  it  contains  motor  as  well  as 
sensory  filaments,  the  motor  being  furnished  by  the  small  non- 
gangiionic  root  of  the  fifth  nerve.  It  is  necessary  to  remember 
this  pwint  of  its  physiology  in  order  to  understand  its  extensive 
distribution  ;  for  the  sensory  portion  supplies  the  parts  to  which 
it  is  distributed  with  common  sensation  only,  whilst  the  motor  por- 
tion supplies  all  the  muscles  concerned  in  mastication. 

The  nerve,  composed  of  sensory  and  motor  filaments,  emerges 
from  the  skull  through  the  foramen  ovale  as  a  thick  trunk,  under 
the  name  of  the  inferior  maxillary.  It  lies  directly  external  to  the 
Eustachian  tube,  and  is  covered  by  the  external  pterygoid  muscle, 
which  must  be  turned  on  one  side  to  expose  it.  Immediately 
after  its  exit  from  the  skull,  the  nerve  divides  into  two  parts,  an 
anterior,  or  motor  division,  and  a  posterior,  or  sensory  division. 
From  the  anterior  portion  (chiefly  motor)  are  derived  branches 
distributed  to  the  muscles  of  mastication  and  the  buccal  nerve. 
From  the  fiostfrior  (mainly  sensory)  come  the  following  branches: 
the  auriculo-temporal,  gustatory,  and  inferior  dental  ;  there  are 
also  motor  branches  to  the  mylo-hyoid  and  anterior  belly  of  the 
diftastricus.     This  apparent  anomaly  will  be  presently  ex|ilained. 


BRANCHES  OF  THE  INFERIOR  MAXILLARY  NERVE. 

Poiterior  Portion. 
To  temiwml  muscle. 


Anterior  Portion. 

Auriculo  temporal. 

Inferior  dental. 

Gustatory  or  lingual. 

Mylo-byoideus. 

Anterior  belly  of  digaslricus. 


—  masseler. 

—  external  pterygoid. 

—  internal  pterygoid. 

—  buccal. 


The  deep  temporal  branches,  two  in  number,  anterior  and  pos- 
terior, pass  outwards  close  to  the  great  wing  of  the  sphenoid  bone, 
and  ascend  with  the  temporal  arteries  to  the  temporal  muscle.  A 
miJiile  temporal  nerve  is  not  infrequently  present,  and  ascends  be- 
neath the  temporal  muscle  to  enter  its  deeper  aspect.  The  poste- 
rior branch  is  occasionally  joined  with  the  masseteric  nerve,  the 
iterior  with  the  buccal  nerve. 

The  branch  to  the  masseter  runs  outwards  above  the  external 
Pterygoid,  through  the  sigmoid  notch  of  the  jaw,  to  the  under  sur- 

cc  of  the  muscle. 

The  branch  of  the  external  pterygoid  comes,  apparently,  from  the 
uccal  nerve  in  its  passage  through  this  muscle. 

The  branch  to  the  internal pler^gind  muscle  proceeds  from  the 
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Inner  side  of  tlie  main  trunk,  close  to  the  otic  ganglion,  and,  de- 
LBcending  between  the  internal  pterygoid  and  the  tensor  palati, 
'enters  the  inner  and  deeper  asi^ct  of  the  muscle. 

The  iufra/  branch,  a  sensory  nerve,  united  at  its  origin  with  the 
anterior  deep  temporal  and  external  pterygoid  nerves,  passes  either 
above  or  between  the  fibres  of  the  external  pterygoid  to  the  bnc- 
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cinator,  where  it  spreads  out  into  filaments,  which  form  a  plexus 
with  the  buccal  branches  of  the  facial  nerve,  and  then  supply  the 
skin,  mucous  membrane,  and  glands  of  the  cheek  with  common 
sensation.  The  motor  power  of  the  buccinator,  remember,  is  de- 
rived from  the  facial  nerve.  That  this  buccal  branch  is  mainly 
sensory  is  proved  by  the  action  of  the  muscle  still  continuing  when 
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the  motor  division  of  the  fifth  nerve  is  paralyzed.  The  evidence  is 
corroborated  iiy  a  case  in  which  this  buccal  branch  proceeded  from 
the  second  division  of  the  fifth  nerve  ;  no  communication  being 
discovered,  after  very  careful  dissection,  between  it  and  the  motor 
root  of  the  third  division.* 

The  auriailo-temporal  branch  arises  by  two  roots  which  embrace 
the  middle  meningeal  artery  before  it  enters  the  skull.  The  nerve 
runs  backwards  behind  the  external  pterygoid  and  the  neck  of  the 
jaw,  ascends  at  first  beneath  the  parotid  gland,  then  over  the 
root  of  the  zygoma  with  the  temporal  artery,  and  divides,  like  it, 
into  an  anterior  and  a  posterior  branch.  The  posterior  branch  sup- 
plies the  pinna  and  surrounding  tissues  ;  the  anterior  is  distributed 
to  the  skin  covering  the  vertex  and  temporal  region,  communicat- 
ing with  the  temporal  branches  of  the  facial  nerve  and  the  orbital 
branch  of  the  superior  maxillary. 

The  auriculo-temporal  communicates  at  its  origin  with  the  otic 
ganglion,  and  then  ascends  behind  the  jaw  with  the  temporal 
branches  of  the  facial  n.  ;  it  also  gives  off  an  articular  branch  to 
the  temporo-maxillary  joint ;  two  branches  to  the  meatus  auditorius 
and  the  membrana  tympani ;  parotid  branches  to  the  gland  ;  auri- 
cular branches,  two  in  number — an  inferior,  which  is  distributed  to 
the  ear  below  the  auditory  meatus,  and  a  superior  to  the  tragus  and 
auricle.     Its  branches  have  been  described  (p.  30). 

The  inferior  dental  branch  emerges  beneath  the  external  ptery- 
goid, and  descends  between  the  ramus  and  the  internal  lateral  liga- 
ment of  the  jaw  to  the  dental  foramen,  which  it  enters  with  the 
dental  artery.  It  then  runs  in  the  canal  in  the  diploe  of  the  jaw 
and  furnishes  filaments  which  ascend  through  the  canals  in  the  fangs 
of  the  teeth  to  the  pulp  in  their  interior.  Opposite  the  foramen 
mentale  it  divides  into  two  branches,  the  mental  a.nd  incisor.  Ob- 
serve that  the  same  nerve  which  supplies  the  teeth  supplies  the 
gums  ;  hence  the  sympathy  between  them. 

a.  The  mylo-hyoiJ  branch,  apparently  arising  from  the  dental,  is  denTcd  from 
tbe  motor  root  of  the  fifth,  and  may,  with  careful  dissection,  be  traced  to  it.  It 
leaves  the  sheath  of  the  inferior  dental  nerve  near  the  foramen  in  the  jaw,  and 
runs  in  1  groore  on  the  inner  side  of  the  ramus  to  the  lower  surface  of  the  mylo- 
hyoid, which  muscle  it  supplies  together  with  the  anterior  portion  of  the  digas- 
tricus. 

ti.  Tbe  Jmtal  branches  pass  upwards  to  the  fangs  of  tbe  molar  and  bicuspid 
teeth. 

c.  The  iHriior  branch  is  the  continuation  of  tbe  nerve,  and  passes  to  .the  sym- 
physis, supplying  the  canine  and  incisor  teeth. 

</.  The  menial  branch  (sometimes  called  laiial)  emergn  throogh  the  foramea 

•  Turner,  •'  On  the  Variation  of  the  Buccal  Nerve."  foumal  of  Anat.  ami 
Phyj.,  No.  I,  1866. 
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mentale,  and  soon  divides  into  numerous  branches ;  some  ascend  to  the  lower  lip 
beaeath  the  depressor  labii  iDferioris,  and  communicate  with  the  facial  nerve; 
others  pass  inwards  to  the  skin  of  the  chin. 

The  gustatory  or  lingual  nerve  lies  at  first  behind  the  external 
pterygoid  m.,  then  ascends  obliquely  forwards  between  the  ramus 
of  the  jaw  and  the  internal  pterygoid  m.,  and  subsequently  for  a 
short  distance  between  the  jaw  and  the  superior  constrictor  of  the 
pharynx.  Here  it  lies  close  under  the  mucous  membrane  of  the 
mouth  near  the  last  molar  tooth  of  the  lower  jaw.  Division  of  it 
in  this  situation  relieves  pain  in  cancer  of  the  tongue.  The  gus- 
tatory n.  then  rests  upon  the  stylo-glossus  and  the  hyo-glossus  m., 
and  after  crossing  Wharton's  duct  passes  to  the  tip  of  the  tongue. 

The  nerve  at  first  lies  in  front  of  the  inferior  dental  nerve  (with 
which  it  is  frequently  connected),  and  beneath  the  internal  max- 
illary a.  Beneath  the  external  pterygoid,  the  gustatory  n.  is  joined 
at  an  acute  angle  by  the  chorda  tympani  (3.  branch  of  the  facial). 
This  branch  emerges  through  a  small  canal,  canal  of  Huguier,  by 
the  side  of  the  Glaserian  fissure,  and  passing  behind  the  dental  n., 
meets  the  gustatory,  and  runs  along  the  lower  border  of  this  nerve  to 
supply  the  submaxillary  gland  ;  part  of  it  joins  the  subroaxilFary  gan- 
glion, and  it  is  then  eventually  distributed  to  the  lingualis  muscle. 

The  gustatory  nerve  in  its  course  gives  off — 

a.  Communicating  branches  to  the  hypoglossal  n.,  forming  two  or  more  I 
at  the  anterior  border  of  the  hyo-glossus  muscle. 

*.   Communicating  brandies  to  the  submaxillary  ganglion. 

e.  Branches  to  the  mucous  membrane  of  the   mouth,  gums,  and  sublin] 
gland. 

d.  Lingual  branches  which  pass  to  the  papilte  of  the  sides  and  tip  of  the 
tongue ;  here  also  we  find  communications  between  this  nerve  and  the  hypo- 
glossal. 

The  duct  of  the  submaxillary  gland  (p.  no),  IVhartotf  s  duct,  can 
now  be  traced  to  its  termination.  It  passes  from  its  under  surface, 
runs  forwards  under  the  mylo-hyoideus  and  upon  the  hyo-glossus 
muscle ;  it  then  jiasses  beneath  the  gustatory  nerve,  and  subse- 
quently runs  between  the  sublingual  gland  and  the  genio-hyo- 
glossus,  to  ojjen  into  the  floor  of  the  mouth,  by  the  side  of  the 
fraenura  linguae.  Its  length  is  about  two  inches  (j  ^.  w.);  its 
dimensions  are  not  equal  throughout ;  it  is  dilated  about  the  mid- 
dle, and  contracted  at  the  orifice.  Saliva,  collected  in  the  dilated 
portion,  is  sometimes  spirted  to  a  considerable  distance  out  of  the 
narrow  orifice,  in  consequence  of  the  sudden  contraction  of  the 
neighbouring  muscles. 

The  gland  is  supplied  with  nerves  by  branches  from  the  sub- 
maxillary ganglion,  from  the  sympathetic,  and  the  mylo-hyoid 
nerves. 
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Internal  Lateral 
Ligament  of  the 
Lower  Jaw. 


In  the  floor  of  the  mouth  there  occasionally  exists  a  cystic 
tumour,  called  a  ranu/a,  with  semi-transparent  walls,  perceptible 
beneath  the  tongue.  By  some  of  the  older  writers  it  was  looked 
upon  a?  an  abnormal  dilatation  of  the  submaxillary  duct.  There 
is,  however,  no  reason  for  believing  this  swelling  (except  very 
rarely)  to  be  connected  with  the  duct.  It  is  rather  a  cyst  formed 
in  the  loose  areolar  tissue  under  the  tongue,  or  is  an  enlargement 
of  one  of  the  small  bursae  which  normally  exist  in  this  situation. 
The  character  of  the  saliva  presents  no  agreement  with  the  fluid  con- 
tained in  these  cysts,  which  is  thickly  glairy,  like  the  white  of  an  egg. 
This  so-called  ligament  (which  is  more  like  a 
layer  of  fascia)  passes  from  the  spinous  process 
of  the  sphenoid  bone  to  the  inner  side  of  the 
foramen  dentale.  Between  this  ligament  and 
the  neck  of  the  jaw  we  find  the  internal  maxillary  artery  and  vein, 
the  auriculo-temporal  nerve,  the  middle  meningeal  artery,  the 
inferior  dental  nerve  and  artery,  and  a  portion  of  the  parotid  gland. 
At  this  stage  of  the  dissection  you  will  be  able  to  trace  the 
course  and  relations  of  the  internal  carotid  artery.  But  before 
doing  this,  examine  the  several  objects  which  intervene  between 
the  external  and  internal  carotids.  These  are — i.  The  stylo- 
glossus; 2.  The  stylo-pharyngeus ;  3.  The  glosso-pharyngeal 
nerve  ;  4.  The  stylo-hyoid  ligament. 

This  am«  from  the  front  of  the  styloid  pro- 
y  o-g  osaua.  ^^^    ^^^^    ^■^^    apex,    and    from   the    stylo- 

maxillary  ligament.  It  passes  at  first  downwards  and  then 
horizontally  forwards,  and  is  insertetl  a\ong  the  side  of  the  tongue  as 
far  as  the  tip,  some  of  its  lower  fibres  decussating  with  those  of  the 
hyo-glossus;  Its  action  is  to  retract  the  tongue.  Its  nerve  is  a 
anch  of  the  hypo-glossal. 

This  arises  from  the  inner  side  of  the  styloid 

y  o-p  aryngeus,        process  near  the  base,  and  is  inserted  into  the 

ipper  and  f)osterior  edges  of  the  thyroid  cartilage.     It  descends 

"ong  the  side  of  the  pharynx  between  the  sui)erior  and  the  middle 

nstrictors  ;  some  of  its  fibres  blend  with  the  constrictor  muscles; 

hers  join  those  of  the  palato-pharyngeus  at  its  insertion.    Curving 

und  its  lower  border  is  seen  the  glosso-pharyngeal  nerve,  from 

hich  its  nerve-supply  is  derived.     Its  action  is  to  raise  the  larynx 

ith  the  pharynx  in  deglutition.*     (See  Fig.  82.) 

Between  the  stylo-glossus  and  stylo-pharyngeus,  and  nearly  parallel 


*  VarietiM  of  tbis  mascle  are  frequenlljr  met  with,  chiefly  as  supernumerary  mus- 
cles. They  arise  variatly  from  neighliorinK  purls  of  llie  liase  of  llie  skull  close  lo 
the  styloid  process,  and  are  inserted  either  into  the  pharyngeal  constrictors  or  into 
the  apoaeoTosis  of  the  pharynx. 
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with  both,  is  the  stylo-hyoid  ligament.     It  extends  from  the  apwx  of 
the  styloid  process  to  the  lesser  cornu  of  the  os  hyoides.     It  is  often 
'  more  or  less  ossified. 

The  aseending palatine  artery,  a  branch  of  the  facial  (p.  1 15),  runs 
up  between  the  stylo-glossus  and  the  stylo-pharyngeus,  and  divides 
into  branches  which  supply  these  muscles,  the  palate,  the  side  of 
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the  pharynx,  and  the  tonsils.     It  inosculates  with  the  descending 

palatine,  a  branch  of  the  internal  maxillary. 

The  glosso-pharyngeal  nerve  is  observed  curv- 
ing forwards  round  the  lower  border  of  the 
stylo-pharyngeus  (p.   155).     It    is   the   ninth 

cranial  nerve,  arises  by  five  or  six  filaments  from  the  groove  between 
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the  olivary  body  and  the  restiform  tract  of  the  medulla  oblongata, 
leaves  the  skull  through  the  middle  part  of  the  foramen  jugulare  in 
a  separate  sheath  of  dura  mater,  in  front  of  the  pneumogastric  and 
spinal  accessory  nerves,  and  descends  between  the  internal  jugular 
vein  and  the  internal  carotid  artery.  It  then  crosses  in  front  of 
the  artery  below  the  styloid  process,  and  proceeds  along  the  lower 
border  of  the  stylo-pharyngeus.  At  this  point  it  curves  forwards 
over  that  muscle  and  the  middle  constrictor  of  the  pharynx,  and 
disappears  beneath  the  hyo-glossus,  where  it  divides  into  its  terminal 
branches,  which  supply  the  mucous  membrane  of  the  pharynx,  the 
back  of  the  tongue,  and  the  tonsils. 

The  glosso-pharyngeal  is,  at  its  origin,  purely  a  sensory  nerve. 
But  soon  after  its  exit  from  the  skull  it  receives  communications  from 
the  facial,  the  pneumogastric,  and  the  sympathetic,  so  that  it  soon 
becomes  a  compound  nerve — /'.  t.,  composed  of  both  sensory  and 
motor  filaments.  At  the  base  of  the  skull  it  presents  two  ganglia 
— the  jugular  and  the  petrous  (ganglion  of  Andersch).  The 
branches  given  off  by  the  petrous  ganglion  will  be  dissected  here- 
after ;  at  present  the  student  can  only  make  out  the  branches  which 
this  nerve  gives  off  in  the  neck,  namely : — 

Carotid  hranchfi,  which  surround  the  internal  carotid  artery  as  far  as  its  origin, 
and  communicate  with  the  pharyngeal  branch  of  the  pneumogastric  and  with  the 
ifmpathetic. 

Pkaryngtal branches,  three  or  four  in  number,  which  form  by  the  side  of  the 
middle  constrictor  of  the  pharynx,  a  plexus,  the  pharyngeal  plexus,  supplemented 

filaments  derived  from  the  pneumogastric,  the  nervus  accessorius,  the  external 

yngcal,  and  the  sympatlietie.  Its  branches  supply  the  constrictor  muscles 
>nd  the  mucous  membrane  of  the  pharynx,  the  back  of  the  tongue,  and  the 
tonsiU. 

.Stuscuiar  braHchts  which  enter  the  htylo-pharyngeus  m. 

T<msillar  branches  which  are  given  lo  the  soft  palate  and  the  lances,  and  lo  the 

isils  forming  a  plexus  (circulus  tonsillaris). 

Lingual  branches,  two  in  number,  which  are  distributed  to  the  lase  and  lateral 

ipecU  of  the  tongue :  one  branch  turns  upwards  and  is  distributed  to  the  papillz 

vallatic,  and  the  mucous  membrane  of  the  posterior  third  of  the  tongue  as 

backwards  as  the  epiglottis;  ihe  other  passes  to  the  middle  of  the  side  of  the 

igue  communicating  with  the  gustatory  nerTe. 

The  styloid  process  must  now  be  cut  through  at  its  base,  and  turned 
jrwards  with  the  muscles  arising  from  it.  The  internal  carotid 
rtery  will  thus  be  exposed  in  the  cervical  region,  as  far  as  the 
carotid  canal.  The  part  of  the  artery  contained  within  the  carotid 
canal  will  be  described  hereafter. 

.      rn*i  c      I'd  "^^^  internal  carotid  artery  proceeds  from  the 

j^j^„_  bifurcation    of   the   common    carotid   at   the 

upper   border   of  the   thyroid   cartilage,  and 

ascends  vertically  to  the  base  of  the  skull  hy  the  side  of  the  pharynx, 

in  front  of  the  transverse  processes  of  the  three  upper  cervical  verte- 
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brae.  It  enters  the  skull  through  the  carotid  canal  in  the  teroporaJ 
bone,  runs  tortuously  by  the  side  of  the  body  of  the  sphenoid,  and 
terminates  in  branches  which  supply  the  orbit  and  the  brain.  It  is 
divided  into  four  portions — the  cervical,  petrous,  cavernous,  and 
cerebral.  In  the  cervical  part  oi  its  course  it  is  situated  immedi- 
ately to  the  outer  side  of  the  external  carotid  artery,  behind  the 
inner  border  of  the  sterno-niastoid.  It  soon  gets  beneath  the  ex- 
ternal carotid,  and  lies  deeply  beneath  the  parotid  gland,  and 
ascends  by  the  side  of  the  pharynx  and  tonsil.  It  lies  upon  the 
rectus  capitis  anticus  major,  the  superior  laryngeal  nerve,  and  the 
superior  cervical  ganglion  of  the  sympathetic  ;  to  its  outer  side  is 
the  internal  jugular  vein  and  the  pueunaogastric  nerve;  to  its  inner 
side  is  the  pharynx,  the  tonsil,  and  the  ascending  pharyngeal 
artery,  it  is  crossed,  successively,  by  the  hypoglossal  nerve,  the 
occipital  artery,  the  digastricus,  and  stylo-hyoid  muscles;  higher 
up  it  is  crossed  by  the  styloid  process,  the  stylo-glossus,  and  stylo- 
pharyngeus  muscles,  by  the  glosso-pharyngeal  nerve  and  the  stylo- 
hyoid ligament,  all  of  which  last-named  structures  intervene  between 
it  and  the  external  carotid. 

The  most  important  relation  of  the  artery,  in  a  surgical  point  of 
view,  is  that  it  ascends  close  by  the  side  of  the  pharynx  and  tonsil. 
In  opening  an  abscess,  therefore,  near  the  tonsil,  or  at  the  back  of 
the  pharynx,  be  careful  to  introduce  the  knife  with  its  point  inwards 
towards  the  mesial  line ;  observe  this  caution  the  more,  because  in 
some  subjects  the  internal  carotid  makes  a  curve,  or  even  a  com- 
plete curl  upon  iiself,  in  its  ascent  near  the  pharynx.  In  such  cases 
an  undue  deviation  of  the  instrument  in  an  outward  direction 
might  injure  the  vessel. 

This  artery  generally  arises  from  the  back  part 
of  the  external  carotid  about  half  an  inch 
(/2.J  mm.')  above  the  angle  of  the  common 
carotid.  It  ascends  in  a  straight  course  between  the  internal  caro- 
tid artery  and  the  side  of  the  pharynx,  towards  the  base  of  the 
skull,  resting  upon  the  rectus  capitis  anticus  major.  It  gives  off 
three  sets  of  branches : — 

a.  Pharyngtal  branches,  three  or  four  in  number :  the  two  lower  supply  the 
inferior  and   middle  constrictors,  and  stylo-pharyngcus,  anastomosing   with  the' 
superior  thyroid  a. ;  tlie   upper  branch,  the  pahiline,  ascends  upon  the   superior 
constrictor,  runs  down  with  the  levator  palati,  above  the  superior  constrictor,  and 
supplies  the  muscles  of  the  palate,  the  Kuslnchian  tube,  and  the  tonsil. 

b.  Prtverlfbral  branches,  which  supply  the  prevertebral  muscles,  the  superior 
cervical  ganglion  of  the  sympathetic,  the  lymphatic  glands,  and  the  pncumc^aslric 
and  hypoglossal  nerves. 

c.  Meningeal  branches,  which  supply  the  dura  mater;  pacing  through  the 
foramen  lacernm  medium,  the  anterior  condylar  foramen,  and  the  foramen  jugu- 
tare  with  the  internal  jugular  vein. 
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The pneumogastn'c  nerve  is  the  tenth  cranial 
nerve,  and  has  the  longest  course  of  all  the 
cerebral  ner\'es.  It  arises  from  the  medulla 
oblongata  by  a  series  of  roots,  from  twelve  to  fifteen  in  number, 
from  the  front  of  the  resliform  body.  It  passes  otit  of  the.  skull 
in  a  common  sheath  of  dura  mater  and  arachnoid,  with  the  nervus 
accessorius  through  the  foramen  jugulare. 

Within  the  foramen  jugulare  a  small  ganglion — ganglion  of  the 
root  (Arnold's  ganglion) — about  one-sixth  of  an  inch  {4  mm.)  in 
length,  is  situated  upon  the  pneumogastric  nerve,  and  is  joined  by 
a  branch  from  the  nervus  accessorius.  This  ganglion  will  be  de- 
scribed hereafter.  About  half  an  inch  (12.^  mm.)  below  the  pre- 
ceding the  pneumogastric  nerve  swells  out,  and  forms  a  second 
ganglion — ganglion  of  the  trunk — (inferior  ganglion),  of  a  reddish- 
grey  colour.  This  ganglion  occupies  about  an  inch  (p./  c.  m.)  of 
the  nerve,  but  does  not  involve  the  whole  of  its  fibres,  the  branch 
from  the  sjiinal  accessory  joining  the  pneumogastric  below  the  gan- 
glion. It  is  united  to  the  hypoglossal  nerve,  from  which  it  receives 
filaments  ;  it  also  receives  filaments  from  the  first  and  second  spinal 
nerves,  and  from  the  superior  cervical  ganglion  of  the  sympathetic. 

Thus,  the  pneumogastric,  at  its  origin  probably  a  nerve  of  sensa- 
tion only,  becomes,  in  consequence  of  the  connecting  filaments 
from  these  various  branches,  a  compound  nerve,  and  in  all  respects 
analogous  to  a  spinal  nerve. 

Leaving  the  skull  at  the  foramen  jugulare,  the  nerve  descends  in 
front  of  the  cervical  vertebras,  lying  successively  upon  the  rectus 
capitis  anticus  major  and  the  longus  colli.  In  the  upper  part  of 
'  c  neck  it  is  situated,  lying  in  the  same  sheath,  between  the  inter- 
al  carotid  artery  and  the  internal  jugular  vein  ;  lower  down  it  lies 
between  and  behind  the  common  carotid  and  the  internal  jugular 
vein.  It  enters  the  chest  on  the  right  side,  crossing  in  front  of  the 
first  part  of  the  subclavian  artery,  nearly  at  a  right  angle ;  on  the 

ft,  running  nearly  parallel  with  it. 

In  their  course  through  the  chest  the  pneumogastric  nerves 
ave  not  similar  relations.  The  right  nerve  lies  beneath  the  sub- 
lavian  vein,  and  then  descending  behind  the  right  brachiocephalic 
vein  by  the  side  of  the  trachea,  is  continued  behind  the  right 
bronchus  to  the  posterior  part  of  the  ccsophagus.  The  le/t  nerve 
passes  behind  the  left  brachio-cephalic  vein,  then  crosses  in  front  of 
the  arch  of  the  aorta,  and  behind  the  left  bronchus  to  the  anterior 
part  of  the  oesophagus.  Both  nerves  subdivide  on  the  oesophagus 
into  A  plexus,  the  right  nerve  forming  the  posterior  (esophageal 
plexus,  the  left  the  anterior.  Each  plexus  again  collects  its  fibres 
together  to  form  a  single  trunk  ;  thus  two  main  nerves  are  formed 
which  pass  with  the  oesophagus  through  the  diaphragm  ;  of  these 
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the  right  is  distributed  over  the  posterior,  the  left  over  the  anterior 
surface  of  the  stomach.* 

In  their  long  course  from  the  medulla  oblongata  to  the  abdomen 
the  pneumogastric  nerves  supply  branches  to  most  important 
organs ;  namely,  to  the  pharynx,  the  larynx,  the  heart,  the  lungs, 
the  oesophagus,  the  stomach,  and  the  liver. 

The  branches  of  the  pneumogastric  are  those  of  communication  and  those  of 
distribution  : — 

1.  The  iranfies  a/ ecmmUHuafioH  ne  ihoie  in  conneaion  with  the  ganglion 
of  the  root  and  the  ganglion  of  the  trunk. 

a.  The  gang/ion  of  tht  root  has  connecting  filaments  wiih  the  accessory  portifin 
of  the  spinal  accessory,  the  superior  cervical  ganglion  of  the  sympathetic,  and 
with  the  petrous  ganglion  of  the  glosso  pharyngeal. 

b.  The  gang/ion  of  the  trunk  has  communicating  filaments  with  the  hypoglossal, 
the  loop  between  the  first  two  cerrical  nerves,  and  the  superior  cervical  ganglion 
of  the  sympathetic. 

2.  The  branches  of  diitribution  are — 

a.  The  auricular  (Arnold),  which  cannot  at  present  be  seen,  will  be  made  oat 
in  the  dissection  of  the  nerve  at  the  base  of  the  skull. 

b.  The  pkaryngtal  arises  from  (he  upper  part  of  the  ganglion  of  the  trunk, 
and,  receiving  a  HIamcnt  from  the  accessory  part  of  the  spinal  accessory,  descends 
either  in  front  of  or  behind  the  internal  carotid.  The  nerve,  after  passing  to  the 
inner  side  of  the  intenrnl  carotid,  divides  into  branches,  which  with  the  utiier  Ala- 
ments  (described  p.  157)  upon  the  middle  constrictor  muscle  form  ihe pAaryngeal 
plexus.  From  Ibis  p1exu!>  branches  are  distributed  to  the  muscles  and  the  mucous 
membrane  of  the  pharynx. f 

<■.  The  superior  laryngeal,  derived  from  the  middle  of  the  ganglion  of  the  trunk, 
descends  behind  the  internal  carotid,  and  divides  into  two  branches,  the  internal 
and  the  external  laryngeal. 

The  internal  laryngeal  passes  to  the  interval  between  the  os  hyoides  and  the 
thyroid  cartilage,  and  enters  the  larynx  (with  the  superior  laryngeal  a.),  through 
the  thyrohyoid  membrane,  to  be  distributed,  as  a  nerve  of  sensation,  to  the  mucous 
membrane  of  the  larynx  and  epiglottis.  The  e:clerHal  laryttgeal,xhe  smaller,  gives 
off  some  branches  tu  the  pharyngeal  plexus,  the  inferior  constrictor,  and  the  thy- 
roid body,  and  then  descends  by  the  side  of  the  larynx  beneath  the  depressors  of 
the  OS  hyoides  to  supply  the  crico-thyroid  muscle ;  it  communicates  with  the  sttpe> 
rior  cardiac  nerve  of  the  sympathetic. 

d.  The  ceniical  cardiac  branches  descend  behind  the  sheath  of  the  carotid 
artery  to  the  cardiac  plexus.  The  upper  branches,  one  or  two  in  number,  are 
small,  and  proceed  from  the  ganglion  of  the  trunk;  they  join  the  cardiac  branches 
of  the  sympathetic  and  the  deep  cardiac  plexus;  the  lo^Mer  comes  from  the  trunk 
of  the  pneumogastric  before  it  enters  the  chest.  Subsequently,  the  right  lower 
cardiac  nerve  descends  by  the  side  of  the  innominate  artery  to  join  the  deep  car- 
diac plexui ;  the  left  passes  over  the  arch  of  the  aorta  to  join  the  superficial  car- 
diac plexus. 


*  The  diiferences  in  the  course  and  destination  of  the  right  and  the  left  pneu- 
mogastric nerves  may  be  explained  in  the  process  of  development.  The  student 
is  therefore  referred  to  works  which  treat  of  this  subject. 

t  A  branch  from  the  plexus  is  described  by  Luschka  as  receiving  filameals  from 
the  pharyngeal  branches  of  the  glosso-pharyngeal  and  pneumogastric  nerves,  and 
joining  with  the  hypoglossal  as  it  winds  round  the  occipital  artery. 
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Fig.  59. — Okigin  and  DisTRiBtrrioN  of  thr  Glosso<piiakvngkal,  Pnrumocastkic,  and 
Spinal  Accbssoky  Nrrvrs. 

I,  3,4.  If eduIU  obloonta.  1.  Ant.  pyramid.  3.  Olivary  bodr.  4.  Restiform  body.  2.  Pons. 
5.  ScTcnth  or  facial.  6,  Origin  of  the  glossn- pharyngeal.  7.  Ganglion  of  Andersch.  8. 
Trunk  of  the  nerve.  9.  Spinal  accessory  nerve.  10.  Superior  or  ganglion  of  the  root  of 
tbepoeuraogastric  Derve.  11.  Inferior  or  gnnglion  of  the  trunk.  13.  Irunk.  13.  Pharyn- 
geal branch  forming  pharyngeal  plexus  (14),  assisted  by  a  branch  from  the  glosso-pharyn- 
geaJ  (8),  and  one  from  the  superior  laryngeal  nerve  (15).  16.  Cardiac  branches.  17.  Re- 
current laryngeal  branch.  18.  Anterior  pulmonary  and  cardiac  branches.  19.  Posterior 
pulmonary  and  cardiac  branches.  90.  CEsophageal  plexus.  31.  Ga<(tric  branches,  aa. 
Origin  of  the  spinal  portion  of  the  spinal  accessory  nerve.  33.  Branches  of  the  whola 
nerve  to  stereo*iiUMOio  mtacie.    34.  Branches  to  the  trapezius. 

M 
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e.  The  inferior  or  rtcurrml  laryngeal  nerve  turns,  on  the  right  side,  under  the 
luhcIaTian  artery  (p.  128),  and  ascends  obliquely  inwards  to  the  larynx  bebiod 
the  common  carctid  and  the  inferior  thyroid  arteries;  it  lies  subsequently  in  the 
groove  between  the  a-sophagus  and  the  trachea.  On  the  left  side,  it  turns  ander 
the  arch  of  the  aorta,  just  on  the  outer  side  of  the  remains  of  the  ductus  arterio- 
sus; after  which  it  runs  up  between  the  trachea  and  the  crsophagus.  On  both 
^sides  the  nerves  enter  the  larynx  beneath  the  lower  border  of  the  inferior  coo- 
litrictor.  and  supply  atl  the  intrinsic  mu.scles  of  the  larynx,  except  the  crico-lhy- 
roid.  These  nerves, as  they  turn  under  their  respective  vessels, _give  off  cardiac 
branches  to  the  deep  cardiac  plexus.  They  supply  also  filaments  to  the  trachea, 
oesophagus,  and  inferior  constrictor  muscle. 

The  reraaining  branches  of  ihe  pneutnogastric  nerve  to  the  lungs, 
heart,  oesophagus,  and  stomach  will  be  examined  in  the  dissection 
of  the  chest. 

The  spinal  accessory  nerve  issues  through  the 
middle  part  of  the  foramen  jugfulare,  in  a 
sheath  of  dura  mater  common  to  it  and  the 
pneumogastric  nerve.  It  arises  by  numerous  filaments  from  the 
side  of  the  medulla  oblongata  below  the  pneumogastric,  and  from 
the  lateral  column  of  the  spinal  cord  as  low  down  as  the  sixth 
cervical  vertebra.  The  filaments  which  arise  from  the  medulla 
oblongata  join  to  form  the  accessory  portion  of  the  nerve ;  the 
spinal  filaments  ascend  between  the  ligamentum  denticulatum  and 
the  posterior  roots  of  the  cervical  spinal  nerves,  and  form  the 
spinal  portion  of  the  nerve.  These  portions  converge  to  the 
jugular  foramen,  where  they  communicate  with  each  other  more 
or  less,  and  are  then  continued  onwards  below  the  jugular  foramen 
as  two  portions — the  internal  or  accessory,  which  joins  the  pneu- 
mogastric n. ;  the  external  or  spinal,  which  is  distributed  to 
muscles. 

The  accessory  part,  within  the  foramen  jiigulare,  sends  one  or 
more  filaments  to  the  ganglion  of  the  root  of  the  pneumogastric.  It 
lies  close  to  the  pneumogastric  nerve  at  the  ganglion  of  the  trunk, 
and  is  finally  incorporated  with  the  nerve  below  the  ganglion.  It 
sends  filaments  to  the  pharyngeal  and  superior  laryngeal  branches 
of  the  pneumogastric. 

The  spinal  part  separates  from  the  accessory  part  below  the  fora- 
men jugulare.  It  then  takes  a  curved  course  backwards  and  out- 
wards, lying  in  front  of  the  internal  jugular  vein  and  the  trans- 
verse process  of  the  atlas,  and  behind  the  digastric  and  stylo-hyoid 
muscles.  It  pierces  the  upper  part  of  the  sterno-mastoid  tnuscle 
accompanied  by  the  superior  sterno-mastoid  artery,  a  branch  of  the 
occipital,  and  sujjplies  the  muscle,  joining  in  its  substance  with 
branches  from  the  third  cervical  n.  The  nerve  then  crosses 
obliquely  the  occipital  triangle,  where  it  communicates  with  the 
second  and  third  cervical  nerves.     It  is  eventually  distributed  to 
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tlie  under  aspect  of  the  trapezius,  where  it  is  joined  by  branches 
from  the  third  and  fourth  cervical  nerves. 

This  nerve  arises,  by  from  ten  to  fifteen  fila- 
ypog  ossa      erve.     ^^^(j^  f^Q,,^  the  groove  between   the  anterior 

pyramid  and  the  olivary  body.  It  passes  through  the  dura  mater 
in  two  fasciculi,  which  emerge  from  the  skull  through  the  anterior 
condylar  foramen,  and  then  unite  to  form  a  single  nerve.  It  comes 
forward  between  the  mternal  jugular  vein  and  the  internal  carotid 
artery,  where  it  is  intimately  connected  with  the  pneumogastric 
nerve.     Its  further  course  has  been  described  (p.  1 19). 

In  the  anterior  condylar  foramen  the  hypoglossal  gives  oflF  a 
small  filament  to  the  diploe  and  to  the  dura  mater  around  the  fora- 
men magnum.  At  the  base  of  the  skull  it  gives  off  several  branches, 
which  connect  it  with  the  ganglion  of  the  trunk  of  the  pneumo- 
gastric nerve.  These  two  nerves  are  sometimes  almost  inseparably 
united.  It  gives  off  also  several  delicate  filaments  to  the  superior 
cervical  ganglion  of  the  sympathetic,  and  communicates  with  the 
loop  formed  by  the  first  two  spinal  nerves  in  front  of  the  atlas. 

^    .    »,  Now  examine  the  cervical  ganelia  of  the  syra- 

Synpathetic  Nerve.  .,    .•  .  ,  -t^u-  . 

'    "^  pathetic  system  of  nerves.     This  system  con- 

sists of  a  series  of  ganglia  arranged  on  each  side  of  the  spine,  from 
the  first  cervical  to  the  last  sacral  vertebra.  The  succe.ssive  ganglia 
of  the  same  side  are  connected  by  intermediate  nerves,  so  as  to 
form  a  continuous  cord  on  each  side  of  the  spine  ;  this  constitutes 
what  is  called  the  trunk  of  the  sympathetic  system,  and  is  connected 
with  all  the  spinal  nerves.  Its  upper  or  cephalic  extremity  enters 
the  cranium  through  the  carotid  canal,  surrounds  the  internal  caro- 
tid artery,  communicates  with  the  third,  fourth,  fifth,  and  sixth 
cranial  nerves,  and  joins  its  fellow  of  the  opposite  side  upon  the 
anterior  communicating  artery.*  Its  sacral  extremity  joins  its 
fellow  by  means  of  the  \in\e  gang/ion  impar,  situated  in  the  mesial 
line,  upon  the  coccyx. 

The  ganglia  are  connected  together  by  branches  composed  of 
grey  and  white  nerve-fibres ;  they  are  also  connected  with  the 
spinal  nerves  by  two  filaments — one,  of  white  nerve-fibres  which 
passes  from  the  spinal  nerve  to  the  ganglion  ;  the  other,  of  grey, 
from  the  ganglion  to  the  spinal  nerve.  Branches  of  distribution 
arc  also  given  off  by  the  ganglia,  some  to  the  various  blood- 
vessels and  viscera,  forming  intricate  plexuses  upon  them  ;  others  to 
the  various  ganglia  of  the  viscera — the  cardiac  and  semilunar 
ganglia. 

The  different  portions  of  the  sympathetic  gangliated  cord  re- 
ceive, respectively,  the  distinguishing  names  of  the  cervical,  dorsal, 


fe 


*  Here  b  situated  the  lo-called /vMf  Ami  of  RUtt. 
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Cervical  Ganglia  of 
Sympathetic. 


lumbar,  sacral,  and  coccygeal.     At  present  we  have  only  to  con- 
sider the  cervical  portion  of  it. 

To  expose  the  cervical  ganglion  of  the  sympathetic,  the  intenui 
carotid  artery,  the  pneumogastric,  glosso-pharyngeal,  and  hypo- 
glossal nerves  should  be  cut  through,  near  the  base  of  the  skull; 
then  by  careful  dissection  the  superior  cervical  ganglion  can  be 
traced  out. 

In  the  cervical  portion  of  the  sympathetic  are 
three  ganglia,  named  from  their  position, 
superior,  middle,  and  inferior. 

The  superior  cervical  ganglion,  the  largest  of  the  three,  is  situated 
near  the  base  of  the  skull,  opposite  the  second  and  third  cervical 
vertebrae,  upon  the  rectus  capitis  anticus  major,  and  lies  behind 
and  on  the  inner  side  of  the  internal  carotid  artery.  It  is  of  a 
reddish-grey  colour  like  the  other  ganglia,  of  an  elongated  oval 
shape,  varying  in  length  from  one  to  two  inches  (.?./  to  ^  cm.). 

To  facilitate  the  description  of  its  several  branches,  we  divide 
them  into  an  upper,  a  lower,  an  external,  an  internal,  and  an 
anterior  set — 

a.  Its  u/'/ff  or  ^/-oM/'o/ branch  rutis  with  the  internal  carotid  a.  into  the  carotid 
canal  of  the  temporal  bone,  and  there  divides  into  two  branches,  an  outer  and  an 
inner.  The  OMUr  and  larger  branch  accompanies  the  artery  through  Ua  bony  canal, 
ramifies  upon  it  by  the  side  of  the  body  of  the  sphenoid,  and  so  constitutes  the 
"  Carotid  Plkxus."  *  From  this  outer  branch  a  filament  proceeds  (o  the 
Gasserian  ganglion;  another  to  the  sixth  cranial  nerve;  a  thifd  joins  the  gnil 
petrosal  branch  of  the  facial,  and  forms  (he  Vidian  nerve,  and  thus  communicates 
with  the  spheno-|ialatine  ganglion.  It  also  communicates  in  the  carotid  caoal 
with  the  tympanic  branch  of  the  glosso-pharyngeal.  The  inntr  branch,  running 
on  with  the  artery  to  the  cavernous  sinus,  (here  forms  another  plexus,  called  from 
its  position  the  "  Cavernous  Pi.fjcus."  Here  the  sympathetic  is  seen  to  commu- 
nicate with  (he  (bird,  the  fourth,  and  the  ophthalmic  branch  of  (be  fifth  and  sixth 
cranial  nerves,  and  with  the  ophthalmic  ganglion.  Lastly,  from  both  these  pleiuses 
secondary  plexuses  proceed,  of  which  the  minute  filaments  ramify  on,  and  supply 
the  coats  of,  the  terminal  branches  of  the  internal  carotid. 

t.  The  loiver  branch  descends  and  joins  the  middle  cervical  gaoglioa  of  the 
sympathetic. 

c.  The  external  brandtcs  are  numerous,  and  connect  the  ganglion  with  the 
ganglion  of  the  pneumogastric  and  hypoglossal  nerves,  and  with  the  fotir  uiiper 
cervical  spinal  nerves.  A  small  twig  also  joins  the  petrosal  ganglion  of  the 
glosso-pharyngeal  and  the  upper  ganglion  of  the  pneumogastric  in  the  btevaa, 
jugulare. 

d.  The  internul  branches  are  distributed  to  the  pharynx,  larynx,  and  the  heart. 
The  pharyngeal  branches  join  the  pharyngeal  plexus  OD  the  middle  constrictor  of 
the  pharynx  ;  the  laryngeal  join  (he  superior  laryngeal  nerve;  the  cardiac  nerves, 
one  or  more  in  number — su/ierior  cardiac — descend  behind  the  sheath  of  the 
carotid  in  front  of  the  inferior  thyroid  artery  and  recurrent  laryngeal  nerve,  and, 
entering  the  chest,  join  the  superficial  and  deep  cardiac  plexuses. 

*A  small  ganglion,  the  carotid  ganglioH,  is  sometimes  met  with  in  this  plexus 
on  the  under  aspect  of  the  artery. 
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t.  The  anterior  han<het  lie  in  front  of  the  external  carotid  artery  and  ramify 
■round  this  vessel  and  its  branches,  forming  the  various  plexuses,  and  named,  on 
account  of  Iheir  delicacy,  the  ntrtn  mollis.  In  some  of  these  plexuses  are  occa- 
sionally seen  several  ganglia,  the  intercarotic,*  lingual,  temporal,  and  pharyngeal 


to  gf«at  petrosal. 
N.  to  tcMcr  petrosal 

I.  to  EuatAchian  lube. 
Ma.  lo  carotid  pleaus. 

Chorda  tympani. 
N.  loatTla-hyoid. 


n 


N.  lo  digm*tricits. 
Pciroiu  ganglion. 


Carotid  plexus. 


lAniBcfa  to  pharyngeal 
pl«xus. 

Lingual  branch 


ftangUoa 


oC  Uie  trunk . 


Sttperior  Ur7ncc»1 


Oangliform  enUrge- 

menl. 
S.  to  fenestra  oralis. 
N.  lu  fenestra  rotuntlA. 


Tympanic  n. 

Auricular  n. 
*jlos*i> pharyngeal  n. 

Jugular  ganglion  of  du. 

Pntumogastrtc. 
Ganglion  of  root. 

Spinal  acccaaory. 


Hypoglossal. 

Supr.  cervical  ganglion 
\%X  cervical  n. 

llr.  to  ganglion  of 

inink. 
xnd  cervical  n. 


1^.— DlACaut   OP   THM   COMMUmCATIOHS  OF   THt    KaCIAL   ULOSSO-rHARTNGMAL,   PMIU- 
r   Wnr.ASTRtC.  SflMAL   AcCaS90RT»    HvPOGlX}S5AL,   SVHrATHBTIC,   AND    TMK   TwO    UpTaR 

F  CvNViCAL  Naavas. 
at  pctrtMal  nerve,     b.  Les«er  petrosal  nerve.    3.  External  petrosal  nerve.    4.  Nerve  lo 
Stapcdiuft  mtucle.     5.  Sphcno-palaline  ganglion.    6,  Otic  ganglion. 

[  gaoglu.     They  are  connected  with  the  several  ganglia  about  the  head  and  neck ; 
Lftftoiely,  the  ophthalmic,  &pheDo-{Nilatine,  otic,  and  submaxillary. 


*  Situated  in  the  angle  at  the  bifurcation  of  the  common  carotid  into  the  ex- 
ternal and  iotemal  carotid  arteries;  it  corresponds  in  structure  with  the  coccygeal 
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The  middle  cervical  ganglion,  the  smallest  of  the  three  ganglia,  is 
something  less  than  a  barleycorn  in  size.  It  is  situated  behind 
the  carotid  sheath,  about  the  fifth  or  sixth  cervical  vertebra,  on  or 
near  the  inferior  thyroid  artery. 

>;.  It  is  connected  by  branches  with  the  superior  ganglion  above,  and  with  the 
JDrerior  cervical  ganglion  below. 

h.  Its  txternitl  branchts  usually  pass  outwards  to  join  the  fifth  and  sixth  cerrical 
spinal  nerves. 

c.  Its  internal  branches  are  distributed  to  the  thyroid  body  and  the  heart.  The 
brandits  to  the  thyroid  body  accom|»ny  the  inferior  thyroid  artery,  and  join  the 
superior  cardiac  nerve,  and  in  the  gland  they  communicate  with  the  external  aod 
recurrent  laryngeal  nerves.  The  middle  cardiac  neii'e,  the  largest  of  tlie  three 
cardiac  nerves,  descends,  on  the  right  side  t>ehind  the  common  carotid  a.,  usually 
in  front  of  the  first  part  of  the  sul>clavian  artery,  into  the  chest,  when  it  lies  on  the 
trachea.  It  is  joined  by  some  cardiac  filaments  from  the  recurrent  laryngeal  nerve 
and  superior  cardiac  nerve,  and  joins  the  deep  cardiac  plexus.  On  the  left 
side  this  cardiac  nerve  enters  the  chest  between  the  left  carotid  and  subclavian 
arteries. 

In  cases  where  the  middle  cervical  ganglion  is  absent,  the  pre- 
ceding nerves  are  supplied  by  the  sympathetic  cord  connecting  the 
superior  and  inferior  ganglia. 

The  inferior  cen'ical  ganglion  is  of  considerable  size,  and  is 
situated  in  the  interval  between  the  base  of  the  transverse  process 
of  the  seventh  cervical  vertebra  and  the  neck  of  the  first  rib,  im- 
mediately behind  the  vertebral  artery,  and  to  the  inner  side  of  the 
superior  intercostal  artery.  Not  infrequently  it  is  coalesced  with 
the  first  dorsal  sympathetic  ganglion. 

Its  branches  are  as  follow : — 

a.  Superior  branches  which  pass  upwards  and  connect  it-  with  the  middle 
cervical  ganglion. 

*.  Inferior  branches  which  descend,  some  in  front  of,  and  some  tiehind,  the 
subclavian  a.,  to  join  the  first  dorsal  ganglion.  One  of  these,  the  inferior  cardiac 
net-ie,  passes  behind  the  subclavian  a.  in  front  of  the  trachea,  to  join  the  deep 
cardiac  plexus,  beneath  the  arch  of  the  aorta,  and  communicates  with  the  recur- 
rent laryngeal  and  middle  cardiac  nerves. 

c.  External  branches  which  communicate  with  the  seventh  and  eighth  cervic.il 
nerves;  others  form  a  plexus  around  the  vertebral  artery,  which  join  with  the 
fourth,  fifth,  and  sixth  cervical  nerves, 


DISSECTION  OF  THE  THORAX. 


Before  the  several  organs  contained  in  the  thorax  are  examined, 
the  student  should  have  some  knowledge  of  its  framework.  The 
ribs  with  their  cartilages  describe  a  series  of  arcs  increasing  in 
length  from  above  downwards,  and  form,  with  the  dorsal  vertebra 
behind  and  the  sternum  in  front,  a  barrel  of  a  conical  shape, 
broader  in  the  lateral  than  in  the  antero-posterior  diameter.  The 
spaces  between  the  ribs  are  occupied  by  the  intercostal  mu.scles. 
In  each  intercostal  space  there  are  two  layers  of  these  muscles, 
arranged  like  the  letter  X.  The  fibres  of  the  outer  layer  run 
obliquely  from  above  downwards  and  forwards ;  those  of  the  inner 
layer  in  the  reverse  direction.  The  base  is  closed  in  the  recent 
state  by  a  muscle — the  diaphragm — which  forms  a  muscular  parti- 
tion between  the  chest  and  the  abdomen.  This  partition  is  arched 
upwards,  so  that  it  constitutes  a  vaulted  floor  for  the  chest,  and 
by  its  capability  of  alternately  falling  and  rising,  it  increases  and 
diminishes  the  capacity  of  the  thorax. 

In  front,  the  diaphragm  is  attached  to  the  ensiform  cartilage,  but 
it  slopes  posteriorly,  to  become  attached  to  the  last  rib.  The  cir- 
cumference of  the  diaphragm  is  convex  and  muscular ;  in  the  centre 
it  is  flattened  and  aponeurotic.  On  the  right  side  it  corresponds, 
in  front,  with  the  upper  border  of  the  cartilage  of  the  fifth  rib ;  on 
the  left  side  it  corresponds  with  the  upper  border  of  the  sixth  rib. 

The  upi)er  o|)ening  of  the  osseous  thorax  is  bounded  posteriorly 
by  the  body  of  the  first  dorsal  vertebra,  laterally  by  the  first  ribs, 
and  in  front  by  the  upper  border  o^  the  manubrium  sterni.'*' 


*  That  the  sludcm  may  have  some  knowledge  of  the  diamelers  of  the  chot  at 
different  situationt,  the  fullowing  measurements  have  htra  taken  from  a  well- 
anicttloled  male  skeleton  of  the  average  height:  The  i7n/;r<?-/<)}/'^rii>r  diameter  at 
«he  upper  opening  of  the  thorax  is  2}^  inches  (j.6  cm.),  at  the  articulation  of  the 
manulTium  with  the  gladiolus  it  is  4 '^  inches  (//v  cm),  and  at  the  junction  of 
ihe  gladiolus  with  the  ensiform  cartilage  it  hns  increased  to  5^  ('4^J>  cm.)  inches. 
T^e  tramvtrsc  diamrlrr  oi  \.)it  u\i\>et  opening  was  found  lobe  4}'(i  inches  (// 
em.)  ;  lietween  the  second  HIm,  7  inches  (17.J!  cm.);  between  the  third,  S%  inches 
(jo.j cm.) ;  the  diameter  increased  in  regular  proportion  as  far  as  the  ninth  rib, 
where  il  attained  a  measurement  of  toyi  inches  [26.6  em.);  below  this  it  gradu- 
alij  decreased.  The  upper  border  of  the  manubrium  corresponds  to  the  second 
(lorsa)  Tcncbra.  The  articulation  of  the  manubrium  and  the  gladiolus  is  on  a 
I  level  with  the  fourth  dorsal  vertebra;  and,  lastly,  Ihe  junction  of  the  ensiform 
^nevtUage  willi  the  gladiolus  is  on  a  level  with  the  border  of  the  ninth  or  tenth  dor* 
^^U  venebn. 


] 
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Such,  in  outline,  is  the  framework  of  the  thorax,  which  con- 
tains the  heart  with  its  large  vessels  and  the  lungs.  Its  walls  are 
composed  of  different  structures— bone,  cartilage,  muscles,  and 
ligaments,  which  fulfil  two  important  conditions:  ist,  by  their 
solidity  and  elasticity  they  protect  the  important  organs  contained 
in  the  thorax  ;  andly,  by  their  alternate  expansion  and  contraction 
they  act  as  mechanical  powers  of  respiration.     For   they  can  in- 


Kio.  61.— Form  op  the  Luncs,  ahd  ths  F.xtunt  to  which  iHrr  OvB«LAr  Tun  Usakt 
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crease  the  capacity  of  the  chest  in  three  directions :  in  height,  by 
the  descent  of  the  diaphragm  ;  in  width,  by  tlie  rotation  of  the 
ribs;  and  in  depth,  by  the  elevation  of  the  sternum. 

The  chest  of  the  female  differs  from  that  of  the  male  in  the 
following  points:  Its  general  capacity  is  less;  the  sternum  is 
shorter  ;  the  upper  opening  is  larger  in  proportion  to  the  lower ; 
the  upper  ribs  are  more  moveable,  and  therefore  permit  a  greater 
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enlargement  of  the  chest  at  its  upper  part,  in  adaptation  to  the 
condition  of  the  abdomen  during  pregnancy. 

The  upper  opening  of  the  thorax  gives  passage  to  the  trachea, 
the  cesophagus,  the  large  vessels  of  the  head  and  neck  and  upper 
extremities,  viz.,  the  innominate,  the  left  carotid,  and  subclavian 
arteries,  with  the  left  innominate  and  right  subclavian  and  internal 
jugular  veins,  the  superior  intercostal  and  internal  mammary  arteries, 
the  inferior  thyroid  veins,  the  stenio-hyoid,  sterno-thyroid,  and 
longus  colli  muscles  of  each  side,  the  pneumogaslric,  the  left  recur- 
rent laryngeal,  the  phrenic,  and  the  sympathetic  nerves  ;  the  cardiac 
branches  of  the  sympathetic,  and  the  cardiac  branches  of  the  pneu- 
mogaslric ;  also  to  the  anterior  branch  of  the  first  dorsal  nerve  as 
it  passes  up  to  join  the  brachial  plexus,  the  thoracic  duct,  the  thy- 
mus gland  (in  early  life),  and,  lastly,  to  the  apices  of  the  lungs, 
which,  with  their  pleural  covering,  rise  up  on  each  side  into  the 
neck  for  about  one  inch  and  a  half  {j./S  ^'"O  above  the  first  rib  ; 
the  interspaces  between  these  various  structures  being  occupied  by 
a  dense  fibro-cellular  tissue,  continuous  with  the  deep  cervical  fascia. 

The  diaphragm,  which  forms  the  base  of  the  thorax,  is  pierced 
by  the  following  foramina :  The  aortic  opening,  for  the  passage  of 
the  aorta,  vena  azygos  major,  thoracic  duct ;  \\\e  (esophageal  opening, 
for  the  cesophagus,  pneumogaslric  nerves,  and  oesophageal  branch 
of  the  coronaria  ventriculi  artery;  \.\\t foramen  qiiadratum,  for  the 
vena  cava  inferior,  a  branch  of  the  right  phrenic  nerve  and  lym- 
phatics from  the  liver;  the  right crus  transmits  thegreaterand  lesser 
s|>lanchnic  nerves;  the  left  crus,  in  addition,  transmits  the  vena 
azygos  minor.  In  front  there  are  the  narrow  intervals  for  the 
passage  of  the  internal  mammary  arteries. 

An  opening  must  be  made  into  the  chest  by 
carefully  removing  the  upper  four-fifths  of  the 
sternum,  and  the  cartilages  of  all  the  true  ribs.*  In  doing  this, 
care  must  be  taken  not  to  wound  the  pleura,  which  is  closely  con- 
nected with  the  cartilages.  On  one  side  the  internal  mammary 
artery  should  be  dissected  ;  on  the  other,  removed. 

In  the  dissection  of  the  chest  let  us  take  the  parts  in  the  follow- 
ing order: — 

1.  Triangularis  stemi,  with  the  inlemat  mamniary  artery. 

2.  Mediasiiua,  anierior,  middle,  and  posterior. 

3.  Pleura. 

4.  Position  and  form  of  the  lungs. 

5.  Pericardium. 


Dissection. 


•  Thote  wlio  »n  more  proficient  in  dissection  should  not  remove  the  whole  of 
sternum,  but  leaTC  a  quarter  of  an  inch  of  its  upper  part  with  the  first  rib 
Itached  to  it.     This  portion  serves  as  a  valuable  landmark,  although  it  obstructs, 
lo  a  certain  entent,  the  view  of  the  subjacent  vessels. 
«S 
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6.  Position  and  relations  of  ihe  heart. 

7.  Posterior  mediastinum  and  its  contents;  namely,  the  aorta,  the  thoracic  dad 

the  vena  azygos,  the  cesopbagus,  and  pneumogastric  nerves. 

8.  Right  and  left  brachiocephalic  veins  and  saperior  vena  cava. 

9.  Course  of  the  phrenic  nerves. 

10.  Giurse  and  relations  of  the  arch  of  the  aorta. 

11.  The  three  great  branches  of  the  arch. 

1 2.  Sympathetic  nerve. 

13.  Intercostal  mosclcs,  vessels,  and  nerves. 

14.  Nerves  of  the  heart ;  cardiac  plexuses. 

_  .        ,    .    o.  On  the  under  surface  of  the  sternum  and  carti- 

Tnangulans  Stern..      ^^^^  ^^  ^^^  ^^^  -^  ^  ^^j^    ^^^  muscle,  named 

the  trianptlaris  sterni.  It  arises  from  the  ensiform  cartilage,  the 
lower  part  of  the  side  of  the  sternum,  and  the  cartilages  of  two  or 
three  lower  true  ribs.  Its  fibres  ascend  obliquely  outwards,  and 
are  inserted  by  fleshy  digitations  into  the  lower  borders  of  the  car- 
tilages of  the  true  ribs — from  the  sixth  to  the  second.  Its  lowest 
digitation  runs  transversely  outwards,  each  successive  one,  how- 
ever, becomes  more  oblique,  so  that  the  highest  one  is  nearly  ver- 
tical in  direction.  The  muscle  is  evidently  a  continuation  upwards 
of  the  anterior  portion  of  the  transversalis  abdominis.  Its  action 
is  to  draw  down  the  costal  cartilages,  and  thus  it  acts  in  expiration. 
Its  nerves  come  from  the  intercostal  nerves,  its  arteries  from  the 
internal  mammary. 

This  artery  is  given  off  from  the  subclavian  in 
the  first  part  of  its  course  opposite  the  thyroid 
axis.  It  passes  down  behind  the  clavicle,  and 
on  entering  the  chest  it  lies  between  the  cartilage  of  the  first  rib 
and  the  pleura,  and  is  crossed  by  the  phrenic  nerve.  It  then  de- 
scends perpendicularly,  about  half  an  inch  (/2.j  mmJ)  from  the 
sternum,  lying  on  the  pleura  and  behind  the  costal  cartilages;  lower 
down  it  gets  between  the  cartilages  of  the  ribs  and  the  triangularis 
sterni,  as  far  as  the  seventh  costal  cartilage,  where  it  divides  into 
two  branches,  the  musculo-phrenic  and  the  superior  epigastric.  The 
latter  branch  then  enters  the  wall  of  the  abdomen  behind  the  rectus 
abdominis,  and  finally  inosculates  with  the  deep  epiga-stric  (a  branch 
of  the  external  iliac).  The  branches  of  the  internal  mammary  are 
as  follows : — 

a.  Arltria  comes  nervi phreniri. — A  very  slender  artery,  which  accompanies 
the  phrenic  nerve  t>etween  the  pleura  and  pericardium  to  the  diaphragm,  and 
anastomoses  with  the  phrenic  branches  of  the  abdominal  aorta  and  internal  roam- 
maiy. 

Ii.  Mediastinal,  fieriearJiac,  sttmaly  and  thymic. — These  branches  supply  the 
cellnlar  tissue  of  the  anterior  media.stinum,  the  pericardium,  and  the  triangularis 
sterni.  The  thymic  arc  only  visible  in  childhood,  and  disappear  with  the  (faymus 
glaod. 

c.  Anitrior  intercostal. — Two  for  each  intercostal  space  are  distributed  to  the 
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five  or  six  upper  intercostal  siwices.  They  pass  outwards,  and  lie  it  first  between 
the  pleura  and  the  internal  inlercustal  muscle,  and  subseijuently  between  the  two 
inlercostals.     They  inosculate  wiib  the  inttrcostal  arteries  from  the  aorta. 

</.  Vhe per/oralin^  arterits  pass  through  the  same  number  of  intercostal  spaces 
•s  the  preceding  branches,  and  supply  ibe  pectoral  muscle  and  skin  of  the  chest. 
In  the  female  tbey  are  of  large  siie  (especially  the  third),  to  supply  the  mammary 
gland. 

t.  The  muifulo-phrenic  branch  runs  outwards  behind  the  cartilages  of  the  false 
ribs,  pierces  the  attachment  of  (he  diaphragm,  and  terminates  near  the  last  inter- 
costal >[i«ce.  It  .supplies  small  branches  to  the  diaphragm,  to  the  sixth,  sevealh, 
and  sometimes  the  eighth  intercostal  spaces. 

Two  venae  comitcs  accompany  the  artery,  and  form  a  single  trunk 
af  the  upper  part  of  the  chest,  which  terminates  in  the  brachio- 
cephalic vein  of  its  own  side. 

,  L  .  -,  .  There  arc  several /V«/>^tf//<-Miw/'j  in  the  neich- 
Lymphatic  Glands.       uujr.u-.  i  . 

'^  bournood   of   the  internal    mammary  artery. 

They  receive  the  lymphatics  from  the  upper  part  of  the  abdominal 
wall,  the  diaphragm,  the  inner  portion  of  the  mammary  gland,  and 
the  intercostal  spaces.  On  the  right  side  they  terminate  in  the 
right  lymphatic  duct,  on  the  left  in  the  thoracic  duct.  In  disease 
of  the  inner  portion  of  the  mamma  these  glands  may  enlarge  with- 
out any  enlargement  of  those  in  the  axilla. 

As  the  lungs  are  constantly  gliding  to  and  fro 
within  the  chest  they  are  provided  with  a  serous 
erabrane  to  facilitate  their  motion.  This  membrane  is  termed  the 
pleura.  There  is  one  for  each  lung.  Each  pleura  forms  a  com- 
pletely closed  sac,  and,  like  all  other  serous  sacs,  has  a/tf/vV/a/and 
a  insceral  layer — that  is,  the  first  layer  lines  the  containing  walls, 
the  latter  is  reflected  over  the  contained  organ  or  viscus.  Its 
several  parts  are  named  after  the  surface  to  which  they  adhere : 
the  parietal  layer,  which  lines  the  ribs  and  intercostal  muscles,  is 
caWed  pleura  costalis ;  the  visceral  layer,  which  invests  the  lungs, 
pleura  pulmonis;  between  these  two  layers  is  a  space  which  is 
termed  the  cavity  of  the  pleura. 

Each  pleura  occupies  its  own  half  of  the  thorax ;  they  do  not 
mmunicate  with  one  another,  nor  do  they  come  into  contact 
-With  each  other,  except  for  the  short  distance  of  about  two  inches 
(j  <■«».)  in  front,  behind  the  sternum. 

Unlike  the  peritoneum,  the  pleura  forms  no  folds  except  a  small 
c,  called  ligamerUum  latum  pulmonis,  vi]\\ch  extends  from  the  root 
of  the  lung  to  the  diaphragm. 

The  pleura  (ostalis  (Fig.  62),  in  front,  lines  part  of  the  back  of 
e  sternum  and  the  inner  surfaces  of  the  costal  cartilages;  later- 
ly,  it  is  reflected  over  the  ribs  and  the  intercostal  muscles  ;  pos- 
riorly,  it  is  traced  over  the  sides  of  the  bodies  of  the  dorsal  ver- 
brx  ;  thence  it  passes  to  the  back  of  the  pericardium,  over  the 


A 


172 


PLEURA, 


posterior  aspect  of  the  root  of  the  lung.  It  may  now  be  traced,  as 
\.\\t  plfura  pulmona/is,  over  the  surface  of  the  lung,  to  which  it  is 
intimately  adherent,  into  the  fissures  between  the  lobes,  as  far  as 
the  anterior  border  of  the  lung ;  thence  round  its  pericardial  aspect 
to  the  front  of  the  root  of  the  lung,  passing  forwards  over  the  peri- 
cardium to  the  back  of  the  sternum.  Its  only  reflection,  the  liga- 
mentum  latum  pulmonis,  has  been  already  alluded  to.  Below,  the 
pleura  covers  the  diaphragm. 

The  pleura  rises  as  a  conical  dome  into  the  base  of  the  neck, 
about  an  inch  {2.^  cm.)  above  the  first  rib,  and  is  strengthened 
in  this  situation  by  expansions  from  the  scaleni  muscles.* 


Internal  mam- 
mary a. 


Phrenic  n. 


Cavity  of  tlie 
pleura. 


Internal  mam- 
iiMry  a. 


Phr«nic  n. 

fX^ophacus  with 
pneumogastrtt 

Aona. 
Thoracic  duct. 

Vena  aryg©*. 


Fiti  69.— Diagram  or  the  RurLECTioNs  op  th>  PLRiiRAt.  Sacs  in  Dottid  Ijiei 

The  thickness  of  the  pleura  differs:  on  the  lung  it  is  thin,  semi- 
transparent,  and  firmly  adherent ;  on  the  ribs  and  diaphragm  it  is 
thick,  and  may  be  easily  separated  from  its  osseous  and  muscular 
connections.f 


♦  A  «Iip  is  described  by  Sibson  M  passing  from  the  transverse  process  of  tlie  last 
cervical  vertebra,  and,  spreading  out,  is  inserted  into  the  pleural  dome  and  the 
inner  margin  of  the  first  rib. 

t  From  the  preverteliral  fascia,  a  ligamentous  band  passes  downwards  along  the 
inner  border  of  the  lung  to  be  attached  to  the  pericardium  and  the  centra]  tendon 
of  the  diaphragm.  As  it  passes  downwards  it  embraces  the  root  of  the  lung,  and 
supports  it  in  its  proper  position.  This  band  has  been  described  as  the  "  iiupeo- 
sory  ligament  of  the  diaphragm,''  by  Teulleben. 


The  spaces  called  anterior  and  posteriormediastina,  formed  by  the 
separation  of  the  pleurae,  will  be  described  further  on. 

In  health  the  internal  surface  of  the  pleura  is  smooth,  polished, 
and  lubricated  by  moisture  sufficient  to  facilitate  the  sliding  of  the 
lung.  When  this  surface  is  thickened  and  roughened  by  inflamma- 
tion, the  moving  lung  produces  a  friction  sound.  When  the  pleural 
sac  is  distended  by  serum,  it  constitutes  hydro-thorax  ;  when  by 
pus,  empyema ;  when  by  air,  pneumo-ihorax  ;  when  by  blood, 
hpemo-thorax. 

Introduce  your  hand  into  the  pleural  sac,  and  ascertain  that 
the  reflection  of  the  pleura  on  to  the  diaphragm  corresponds  with 
an  imaginary  line  commencing  at  the  lower  part  of  the  sternum  and 
sloping  along  the  cartilages  of  the  successive  ribs  down  to  the 
lower  border  of  the  last  rib.  Supposing  a  ball  to  lodge  in  the 
pleural  sac,  it  might  fall  upon  the  dome  of  the  diaphragm,  and  roll 
down  to  the  lowest  part  of  the  pleural  cavity.  The  place,  there- 
fore, to  extract  it,  would  be  in  the  back,  at  the  eleventh  inter- 
costal space.    This  operation  has  been  done  during  life  with  success. 

If  a  transverse  section  were  made  through  the  chest  {see  Fig. 
f>2),  you  would  observe  that  as  the  pleuras  nowhere  come  into 
actual  contact,  a  space  is  left  between  them  extending  from  the 
sternum  to  the  spine,  and  which  is  larger  in  the  middle  than  in 
front  or  behind.  This  interval  is  called  by  anatomists  the  in- 
terpleural space  or  the  mediastinum,  and  for  convenience  sake  is 
sulxiivided  into  three  parts — an  anterior,  middle,  and  posterior 
mediastinum. 

The  mediastina  are  the  spaces  which  the  two 
pleural  sacs  leave  between  them  in  the  antero- 
posterior plane  of  the  chest,  and  which  con- 
tain all  the  thoracic  viscera  except  the  lungs. 
There  is  an  anterior,  a  middle,  and  a  posterior  mediastinum. 
To  put  these  spaces  in  the  simplest  light,  let  us  imagine  the 
heart  and  lungs  to  be  removed  from  the  chest,  and  the  two 
pleural  sacs  to  be  left  in  it  by  themselves.  The  two  sacs,  if 
inflated,  would  then  appear  like  two  bladders,  in  contact  only 
in  the  middle,  as  shown  by  the  dotted  outlines  in  the  annexed 
:heme  (Fig.  63).  The  interval  marked  a,  behind  the  sternum, 
rould  represent  the  anterior  mediastinum ;  the  interval  b,  the 
posterior  mediastinum.  Now  let  us  introduce  the  heart  again, 
between  the  two  pleural  sacs :  these  must  give  way  to  make  room 
for  it,  so  that  the  two  sacs  are  largely  separated  in  the  middle  line 
of  the  chest ;  and  the  space  thus  occupied  by  the  heart  and  large 
vessels  takes  the  name  of  the  middle  mediastinum. 

Looking  at  the  chest  in  front,  the  anterior  mediastinum  appears 
shown  in  the  diagram  (Fig.  64).     It  is  not  precisely  vertical  in 


Mediastina,  Anterior, 
Middle,  and  Pos- 
terior. 
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Fig.  63. 


its  direction,  for  it  inclines  slightly  towards  the  left,  owing  to  the 
position  of  the  heart.  Its  area  varies;  thus  it  is  very  shallow  from 
before  backwards;  it  is  extremely  narrow  in  the  middle  where  the 

edges  of  the  lungs  nearly  meet ; 
it  is  wider  above,  and  widest  of 
all  below,  where  the  lungs  di- 
verge. Posteriorly  it  is  limited 
by  the  pericardium  covering  the 
heart,  aorta  and  its  branches, 
and  the  pulmonary  artery. 

What  parts  are  contained  in 
the  anterior  mediastinum  ?  The 
remains  of  the  thymus  gland, 
the  origins  of  the  sterno-hyoid, 
sterno-thyroid,  and  triangularis 
sterni  muscles,  the  left  brachio- 
cephalic vein  (which  crosses  be- 
hind the  first  bone  of  the  ster- 
num), a  few  lymphatic  glands, 
and  the  left  internal  mammary  artery  and  vein. 

The  posterior  m^diastinym  (Fig.  62)  is  triangular  in  shape,  placed 
in  front  of  the  dorsal  vertebrae.;  it  contains  the  oesophagus,  the  two 
preumogastric  ner\'es,  the  descending  aorta,  the  thoracic  duct,  the 
greater  and  smaller  azygos  veins,  the  left  superior  intercostal  vein, 
and  some  lymphatic  glands.  This  space  will  be  described  in  detail 
at  a  later  stage. 

The  middle  mediastinum  is  the  largest  of  the  mediastina,  and 
contains  the  heart  enclosed  in  the  pericardium,  the  vena  cava 
superior,  the  ascending  aorta,  the  pulmonary  arteries  and  veins,  the 
phrenic  nerves  with  their  accompanying  arteries,  and  the  bifurca- 
tion of  the  trachea. 

A  superior  mediastinum  has  also  been  described  comfjrising  that 
part  of  the  interpleural  s])ace  which  lies  above  a  horizontal  plane, 
extending  behind  from  the  lower  part  of  the  body  of  the  fourth 
dorsal  vertebra  to  the  articulation  between  the  manubrium  and 
gladiolus  in  front.  The  contents  of  this  mediastinum  include  all 
those  structures  found  above  this  nearly  horizontal  plane,  and  are 
the  transverse  portion  of  the  arch  of  the  aorta  and  its  three  large 
branches,  the  trachea,  cesophagus,  and  thoracic  duct,  the  inno- 
minate veins,  superior  vena  cava,  left  recurrent  laryngeal  nerve, 
phrenic,  pneumogastric,  and  cardiac  nerves,  lymphatic  glands,  and 
the  thymus  or  its  remains. 

Before  passing  to  the  dissection  of  the  contents  of  the  thorax, 
the  student  should  carefully  trace  the  outline  of  the  free  borders 
of  the  pleurae  as  seen  in  the  front  of  the  chest.     As  the  margins  of 


MEDIASTINA. 


'75 


the  lungs  for  all  practical  purposes  correspond  with  the  borders  of 
the  pleur.-c,  we  shall  confine  our  description  to  the  more  important 
of  the  two  structures,  viz.,  the  lungs.  The  value  of  this  investi- 
gation is,  that  we  are  enabled  to  trace  upon  a  living  chest  the  out- 
lines of  the  lungs,  and  know  what  parts  are  naturally  resonant  on 
percussion. 

Commencing  from  above  (Fig.  64),  we  find  that  the  apex  of 


flO,  64. — FOKM  OP  THR    IA'NC;»,  AHD    tub    ExTR>rT  TO   WHICH    THITV  OvULAP  THB    HftART 

AND  ITS  ValVU. 


the  lung  extends  into  the  neck,  from  an  inch  to  an  inch  and  a 
half  (^.5 /(^  j./jT  <■//!. )  alx)ve  the  clavicle.  This  part  of  the  lung 
ascends  behind  the  subclavian  artery  and  the  scalenus  anticus  mus- 
cle, and  deserves  especial  attention,  because  it  is,  more  than  any 
other,  the  seat  of  tubercular  disease.  From  the  sternal  end  of  the 
clavicles  the  lungs  converge  towards  the  middle  line,  where  their 
borders  nearly  meet  opposite  the  junction  of  the  second  rib.  There 
is  thus  little  or  no  lung  behind  the  manubrium  sterni. 
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POSITION   OF  THE  LUNGS. 


Position  and  Form 
of  the  Lungs. 


From  the  level  of  the  second  costal  cartilage  to  the  level  of  the 
fourth,  the  inner  margins  of  each  lung  run  nearly  parallel  and 
almost  in  contact  behind  the  middle  of  the  sternum  ;  consequently 
they  overlap  the  great  vessels  at  the  root  of  the  heart. 

Below  the  level  of  the  fourth  costal  cartilage  the  margins  of  the 
lungs  diverge  from  each  other,  but  not  in  an  equal  degree.  The 
left  presents  the  notch  for  the  heart,  and  follows  nearly  the  course 
of  the  fourth  costal  cartilages  \  at  the  lower  part  of  its  curve  it  pro- 
jects more  or  less  over  the  apex  of  the  heart  like  a  little  tongue. 
The  ri^ht  descends  almost  perpendicularly  behind  the  sternum  as 
low  as  the  attachment  of  the  ensiform  cartilage,  and  then  turning 
outwards  corresponds  with  the  direction  of  the  sixth  costal  cartil- 
age. Hypertrophy  of  the  heart,  or  effusion  into  the  |)ericardium, 
will  not  only  raise  the  point  where  the  lungs  diverge  above  the 
ordinary  level,  but  also  increase  their  divergence;  hence  the  greater 
dulness  on  percussion. 

The  two  lungs  are  situated  in  the  chest :  each 
in  its  own  half  of  the  thorax,  with  the  heart,  en- 
closed in  its  pericardium,  between  them.  Each 
fits  accurately  into  the  cavity  which  contains  it.  Each,  therefore,  is 
conical  in  form  ;  the  apex  projects  into  the  root  of  the  neck,  a  little 
more  than  an  inch  (2.5  <"/».)  above  the  sternal  end  of  the  clavicle  ;  the 
base  is  broad  and  rests  on  the  diaphragm,  the  posterior  part  being 
thin  and  extending  as  far  as  the  eleventh  rib.  Its  outer  surface  is  con- 
vex and  adapted  to  the  ribs  ;  its  inner  surface  is  excavated,  to  make 
room  for  the  heart  tu  front ;  and  behind  presents  a  deep  fissure — 
hilum  pulmonis — for  the  attachment  of  the  root  of  the  lung.  Its 
posterior  surface  is  convex,  and  fits  into  the  concavity  of  the  thorax, 
on  each  side  of  the  sj)inal  column.  The  best  way  to  see  the  shape 
of  the  lungs  is  to  inject  them  through  the  trachea  with  wax,  which 
is  tantamount  to  taking  a  cast  of  each  thoracic  cavity.  In  such  a 
preparation,  besides  the  general  .convexities  and  concavities  alluded 
to,  you  would  find  in  the  right  lung  a  little  indentation  for  the  right 
brachio-cephalic  vein  ;  in  the  left  an  indentation  for  the  arch  of  the 
aorta  and  the  left  subclavian  artery. 

Each  lung  is  divided  into  an  upper  and  a  io7uer  lobe  by  a  deep 
fissure,  which  commences,  behind,  about  three  inches  (j.^  cm.) 
from  the  apex,  and  proceeds  obliquely  downwards  and  forwards  to 
the  junction  of  the  sixth  rib  with  its  cartilage  (Fig.  64).  Speaking 
broadly,  nearly  the  whole  of  the  anterior  portion  of  the  lung  is 
formed  by  the  ujiper  lobe  ;  nearly  the  whole  of  the  posterior  por- 
tion by  the  lower  lobe.  It  should  be  noticed,  however,  that  the 
upper  lobe  of  the  right  lung  is  divided  by  a  second  fissure  which 
marks  off,  from  its  lower  part,  a  triangular  portion  called  its  middle 
iobe. 
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Precordial  Region. 


The  dimensions  of  the  right  lung  are  greater  than  those  of  the 
left  in  all  directions  except  the  vertical  ;  the  reason  of  this  excep- 
tion is  the  greater  elevation  of  the  diaphragm  on  the  right  side  by 
the  liver.  On  an  average  the  right  lung  weighs  32  ounces  (62J 
grm.),  the  left  20  ounces  {^66  grm). 

The  lungs  weigh  -^  of  the  total  weight  in  the  male,  -^,^  in  the 
female.  The  sijecific  gravity  is  0.7,  and,  according  to  some  autiiors, 
the  absolute  weight  in  the  male  is  1270  grammes  (about  45  oz.) ; 
in  the  female,  1030  grammes.  In  an  adult  male  the  cubical  dimen- 
sions of  the  lungs  are  7000  c.c,  /.  e.,  distended  to  the  utmost.  The 
dimensions  in  extreme  expiration,  2500  c.c,  or  4500  c.c.  less  than 
in  extreme  inspiration. 

The  constituents  of  the  root  of  the  lung  will  be  described  here- 
after when  they  can  Ije  more  satisfactorily  displayed. 

The  pracordial  region  is  the  outline  of  the 
heart  traced  upon  the  front  wall  of  the  chest. 
It  is  important  for  auscultatory  purposes  that  we  should  know  how 
much  of  the  heart  is  covered  and  separated  from  the  wall  of  the 
chest  by  intervening  lung  (Fig.  64).  The  following  will  give  a  fair 
indication  :  "  Make  a  circle  of  two  inches  (j^m.)  in  diameter  round 
a  point  midway  between  the  nipple  and  the  end  of  the  sternum. 
This  circle  will  define,  sufficiently  for  all  practical  purposes,  that 
jjart  of  the  heart  which  lies  immediately  behind  the  wall  of  the 
chest,  and  is  not  covered  by  lung  or  pleura."* 

This  part  of  the  praecordial  region  is  naturally  less  resonant  to 
percussion,  for  it  is  here  uncovered,  excejU  by  pericardium  and 
loose  connective  tissue,  and  lies  close  behind  the  thoracic  wall.  In 
the  rest  of  the  praecordial  region  the  heart  is  covered  and  separated 
from  the  chest  wall  by  intervening  lung. 

Where  should  we  put  the  stethoscope  when  we  listen  to  the  valves 

of  the  heart  ?     For  practical  purposes  it  is  enough  to  remember 

that  the  mouth  of  an  ordinary-sized  stethoscope  will  cover  a  portion 

of  them  all,  if  it  be  placed  a  little  to  the  left  of  the  mesial  line 

of  the  sternum  opposite  the  third  intercostal  space  (Fig.  64,  p. 

175).     They  are  all  covered  by  a  thin  portion  of  lung ;  for  this 

reason  we  ask  a  patient  to  stop  breathing  while  we  listen  to  his 

heart. 

„    .  .  .  _  The  heart  is  situated  obliquely  in  the  chest 

Position  ana  Form        ,    .  .1.     1  t.    i.  •         .1.  .  u 

of  the  Heart  between  the  lungs.     Its  base,  /.  e.,  the  part  by 

which  it  is  attached,  and  from  which  its  great 

vessels  proceed,  is  directed  upwards  towards  the  right  shoulder  ;  its 

apex  points  downwards  and  to  the  left,  between  the  fifth  and  sixth 

costal  cartilages.     It  is  supported  towards  the  abdomen,  by  the 

*  LatliBin's  Clinical  Lteluris. 
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THE   PERICARDIUM. 


tendinous  centre  of  the  diaphragm.  It  is  maintained  in  its  posi- 
tion by  a  membranous  bag  termed  the  pericardium,  which  is  lined 
by  a  serous  membrane  to  facilitate  its  movements.  ITie  pericar- 
dium must  first  claim  our  attention. 


CC^ 


Fic  65.— Rit.ATiV8  Position  of  tub  Hrart  and  its  Valvks  with  Rrgakd  ro  Tin 
Walls  or  thb  Cmkst. 

The  valvM  are  denoted  by  curved  line*.  The  <»*Hic  i-ah-rs  are  opposite  the  »»•"  '  --•^-  -,ta| 
space  on  the  left  side,  close  to  the  »tcrnuin.     The  ^mlmamary  v^Ix'^t  art  :>,e 

aortic,  optKnite  the  junction  of  the  third  rih  with  the  sternum.     I'he  mi:-  .if 

oppo*itc  the  third  iniercmtal  upacc.  about  one  inch  to  the  left  of  (he  «terniiii>.  i  im:  rxtsa- 
//(/  Tw/tvjt  lie  behind  the  middle  of  the  slcnMim,  ^ibout  the  level  of  the  fourth  rib.  At^tk 
vtnrmHrt.  a%  ihowu  by  the  arrow,  are  propa^^ated  up  the  aoru ;  mitraJ  w««rfKitr«,  as 
shown  by  the  arrow,  are  propagated  towards  the  apex  of  the  heart. 


PericardiuTTi. 


The  pericardium  is  the  conical  membranous 
bag  which  encloses  the  heart  and  the  large 
vessels  at  its  base.  It  is  broadest  beloiv,  where  it  is  attached  to  the 
tendinous  centre  of  the  diaphragm,  and  to  the  muscular  part  in 
connection  with  the  tendon,  further  to  the  left  side  than  to  the  right ; 
above^  it  is  prolonged  over  the  great  vessels  of  the  heart,  about  two 
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or  three  inches  {j  to  7.J  rw.)  from  their  origin,  and  is  connected 
with  the  deep  cervical  fascia.  On  each  side,  it  is  in  contact  with 
the  pleura,*  the  phrenic  nerve  running  down  between  them.  In  front 
of  it  is  the  anterior  mediastinum  ;  behind  it  is  the  posterior.  Of  the 
objects  in  the  posterior  mediastinum,  that  which  is  nearest  to  the  peri- 
cardium is  the  oesophagus  and  the  left  pneumogastric  nerve.  It  should 
be  remembered  that  the  oesophagus  is  in  close  contact  with  the  back 
of  theiiericardiumand  left  auricle  for  nearly  two  inches  ( 5  cm.');  this 
fact  accounts  for  what  is  sometimes  observed  in  cases  of  pericardi- 
tis where  there  is  much  effusion :  namely,  pain  and  difficulty  in 
swallowing. 

The  pericardium  is  a.fibro-serous  membrane  and  consists  of  two 
layers — an  external  or  fibrous,  and  an  internal  or  serous.  Ixs/ibraus 
layer,  a  dense  membrane,  constitutes  its  chief  strength,  and  is 
attached,  below,  to  the  central  tendon  and  the  adjoining  muscular. 
part  of  the  diaphragm.  Above,  it  forms  eight  tubular  sheaths  for 
the  great  vessels  at  the  base  of  the  heart  ;  namely,  one  for  the  vena 
cava  su|>erior,  four  for  the  pulmonary  veins,  two  for  the  pulmonary 
arteries,  and  one  for  the  aorta.  The  serous  layer  forms  a  shut  sac. 
Its  parietal  layer  lines  the  fibrous  layer  to  which  it  is  intimately 
attached,  and  is  reflected  over  the  great  vessels  and  the  heart  to 
form  its  visceral  layer.  To  see  where  the  serous  layer  is  reflected 
over  the  vessels,  distend  the  pericardium  with  air.  Thus  you  will 
find  that  this  layer  is  reflected  over  the  aorta  as  high  as  the  com- 
mencement of  the  transverse  portion  of  the  arch  of  the  aorta.  It 
is  reflected  over  the  front  and  sides  of  the  vena  cava  superior. 

The  serous  layer  of  the  pericardium  covers  the  large  vessels  to 
an  extent  greater  than  is  generally  imagined  ;  though  the  extent  is 
not  precisely  similar  in  all  bodies.  The  aorta  and  pulmonary  artery 
are  enclosed  in  a  complete  sheath,  two  inches  (5  cm.')  in  length,  so 
that  these  vessels  are  covered  all  round  by  the  serous  layer,  except 
where  they  are  in  contact.  Indeed,  you  can  pass  your  finger  be- 
hind them  both,  through  a  foramen  bounded,  in  front,  by  the  two 
great  vessels  themselves;  behind,  by  the  upper  part  of  the  auricles  ; 
and  above,  by  the  right  pulmonary  artery.  Again,  the  back  of  the 
aorta,  where  it  lies  on  the  auricles,  is  covered  by  the  serous  pericar- 
dium. The  superior  cava  iscoveredall  round,  except  behind,  where 
it  crosses  the  right  pulmonary  artery.  The  inferior  cava  within  the 
pericardium  is  partly  covered  in  front.  The  left  pulmonary  veins 
arc  covered  nearly  all  round ;  the  right  less  so.  Behind  the  auri- 
cles, chiefly  the  left,  the  serous  layer  extends  upwards  in  the  form 
of  a  pouch,  rising  above  their  upper  border,  so  as  to  be  loosely 

•Some  muscular  fibres  liave  been  pointed  out  by  Dr.  W.  S.  Forbes  in  the  newly- 
om,  puting  from  the  miuculu  fibres  of  the  diaphragm  to  the  base  of  the  Tibrnus 
pericantium.     (A.  H.) 
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connected  to  the  left  bronchus.  The  object  of  these  serous  reflec- 
tions is  to  facilitate  the  free  action  of  the  heart  and  the  great  vessck 
at  its  base. 

In  the  healthy  state  the  capacity  of  the  jjcricardium  nearly  cor- 
responds to  the  size  of  the  heart  when  distended  to  its  utmost.  The 
healthy  pericardium,  with  the  heart  in  situ,  may  be  made  to  hold, 
in  the  adult,  about  ten  ounces  of  fluid  {2pj.y  c.c).  The  pericar- 
dium is  not  extensile.     When  an  aneurism  bursts  into  it,  death  is 


Fig.  66.  — Kblathik  op  tub  Fuhicakuium. 
Left  side  of  l!te  Itc.>rt.  2.  Right  side  of  the  heart.  3.  Coronrtry  artery.  4  l^eft  aunclc. 
5.  Right  auricle.  6.  SiiDcrior  vena  cava.  7.  Pulmonary  arlcry.  9.  Offgin  of  the  aoru,  9. 
Arch  of  the  aorta.  10.  Innominate  artery.  11.  Right  cointnun  carotid  artery.  r>.  SubitU. 
vian  arteries.  13.  Scalenus  anticuft  muscle.  14.  First  rib.  15.  L.jirvna.  16.  Tra^wa.  171 
Pneuinogastric  nerve.  18.  Phrenic  nerve.  19.  Right  lung.  oo.  Left  lung,  ai,  at,  DIb. 
phtmgtil.     n.  21.  bevenlh  rib. 


caused,  not  by  loss  of  blood,  but  by  compression  of  the  heart  in 
consequence  of  the  inextensibility  of  the  pericardium. 

The  pericardium  derives  its  blood  from  the  internal  niaramary, 
bronchial,  and  oesophageal  arteries;  its  nerve-supply  from  the 
phrenic  nerves. 

On  separating  the  left  pulmonary  artery  and  pulmonary  vein,  you 
will  notice  a  fold  of  serous  membrane  about  three-quarters  of  u 
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'Inch  (/<?  mm.)  long  and  about  one  inch  (^.f  cm.')  in  depth  ;  this  is 
the  ves/igra/ /c/i/ o/ /Ae /ericari/ium,  descnhed  by  Marshall.*  It 
passes  from  tlie  side  of  the  left  auricle,  curving  round  the  lower 
left  pulmonary  vein,  to  the  left  superior  intercostal  vein.  It  is  a 
vestige  of  the  left  v.  c.  superior  (duct  of  Cuvier)  which  exists  in 
fcBtal  life. 

Open  the  pericardium,  and  observe  that  the  heart  is  conical  in 
form,  and  convex  everywhere  except  upon  its  lower  surface,  which 
is  flat,  and  rests  upon  the  tendinous  centre  of  the  diaphragm.  When 
the  pericardium  is  thus  laid  open,  the  following  objects  are  exposed, 
viz. :  I.  Part  of  the  right  ventricle  ;  2.  Part  of  the  left  ventricle  ; 
3.  Part  of  the  right  auricle  with  its  appendix  overlapping  the  root 
of  the  aorta;  4.  The  appendix  of  the  left  auricle  overlapping  the 
root  of  the  pulmonary  artery;  5.  The  aorta;  6.  The  pulmonary 
artery  ;  7.  The  vena  cava  superior  ;  8.  The  right  and  left  coronary 
arteries  (Fig.  66). 
_    .  .        ,  .  The  heart,  then,  placed  behind  the  lower  half 

Position  of  the  r  .u        .  r  .u      1    r.  .l 

j^jj^  —Continued  °^  '"^  sternum,  occupies  more  of  the  left  than 
the  right  half  of  the  chest,  and  rests  upon  the 
tendinous  centre  of  the  diaphragm,  which  is  a  little  below  the  lowest 
part  of  the  fifth  rib.  At  each  contraction  the  apex  of  the  heart 
may  be  felt  beating  between  the  cartilages  of  the  fifth  and  sixth 
ribs,  about  two  inches  (j'  cm.)  below  the  nipple  and  an  inch  (2.^ 
em.)  to  its  sternal  side,  or  about  three  and  a  half  inches  {8.y  cm.) 
to  the  left  of  the  middle  of  the  sternum.  Speaking  broadly,  the 
base  corresponds  with  a  line  drawn  across  the  sternum  along  the 
tipjjcr  borders  of  the  third  costal  cartilages.  The  right  border  of 
the  heart  is  formed  almost  entirely  by  the  free  margin  of  the  right 
auricle,  and,  when  distended,  bulges  nearly  an  inch  {2.j  cm.)  to 
the  right  of  the  sternum.  The  left  border  of  the  heart  is  formed 
by  the  round  border  of  the  left  ventricle,  and  reaches  from  a  point, 
commencing  at  the  second  left  intercostal  space,  to  a  point  placed 
two  inches  (j  cm.)  below  the  nipple  and  an  inch  (.?.j  cm.)  to  its 
sternal  side.  The  horizontal  border  is  formed  by  the  sharp  margin 
of  the  right  ventricle,  and  extends  from  the  sternal  attachment  of 
^^tbe  fifth  right  costal  cartilage  to  meet  the  lowest  point  of  the  left 
Hhsargin. 

^F  The   norrnal   position    which    the   cardiac   valves  hold   to    the 
Ipthoracic  walls  is  difficult  to  define  with  precision,  and  this  prob- 
"ably  accounts  for  the  discrepancies  noticed  in  anatomical  works 
on  this  subject.     The  following  relations  are  the  results  of  care- 
fully  made  observations  in   the  post-mortem  room :     The  right 


*  "  On  the  Develo|iincnl  of  the  Great  Anterior  Veins  in  Man  and  Mamniatia,' 
Philasoph.  TramactioHi,  1850. 
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auriculo-ventricular  valves  are  situated  behind  the  sternum  on 
the  level  of  the  fourth  costal  cartilage  ;  the  left  auricu/o-ventn- 
cular  valves  are  opposite  the  third  intercostal  space,  about  one  inch 
{2.^  cm.)  to  the  left  of  the  sternum;  the  cusps  of  these  valvfs 
extend  as  low  as  the  fifth  costal  cartilage.  "Wi^  pulmonary  vatvesWt 
immediately  behind  the  junction  of  the  third  left  costal  cartilage 
with  the  sternum  ;  the  aotlic  valves  are  on  a  level  with  the  upper 
border  of  the  third  intercostal  space  just  at  the  left  of  the  middle 
line  of  the  sternum.* 

The  position  of  the  heart  varies  a  little  with  the  position  of  the 
body.  Of  this  anyone  may  convince  himself  by  leanHig  alter- 
nately forwards  and  backwards,  by  lying  on  this  side  and  on  that, 
placing  at  the  same  time  his  hand  upon  the  prsecordial  region. 
He  will  find  that  he  can,  in  a  slight  degree,  alter  the  place  and 
the  extent  of  the  impulse  of  the  heart.  Inspiration  and  expiration 
also  alter  the  position  of  the  heart. 

The  student  should  now  make  out  the  large  vessels  in  connection 
with  the  base  of  the  heart,  leaving  the  consideration  of  this  organ 
to  a  later  stage  of  the  dissection. 

Before  we  can  display  the  brachio-cephalic  veins,  the  layer  of 
the  deep  cervical  fascia  must  be  removed,  which  descends  over  them 
from  the  neck  and  is  lost  upon  the  pericardium.  Their  coats  are 
intimately  connected  with  this  fascia ;  and  one  of  its  functions 
a]i|>ears  to  be  to  keep  the  veins  permanently  open  for  the  free  return 
of  blood  to  the  heart. 

The  right  and  lefl  brachio-cephalic  (innomin- 
ate) veins  are  formed,  near  the  sternal  end  of 
the  clavicle,  by  the  confluence  of  the  internal 
jugular  and  subclavian  veins.  They  differ  in  their  course  and 
relations,  and  must,  therefore,  be  described  separately. 

The  left  brachio-cephalic  vein  passes  from  the  left  side  obliquely 
behind  the  first  bone  of  the  sternum,  the  sterno-hyoid  and  thyroid 
muscles,  the  remains  of  the  thymus  gland,  towards  the  right  side,  to 
form  with  the  right  innominate  vein  the  vena  cava  superior  (Fig.  67). 
It  is  about  three  inches  (7.5  cm.')  in  length,  and  its  direction 
inclines  a  little  downwards.  It  is  larger  than  the  right  brachio- 
cephalic, and  crosses  over  the  trachea  and  the  origins  of  the  three 
primary  branches  of  the  arch  of  the  aorta.  We  are  reminded  of 
this  fact  in  some  cases  of  aneurism  of  these  vessels — for  what  hap- 
pens ?  The  vein  becomes  compressed  between  the  aneurism  and 
the  sternum  ;  hence  the  swelling  and  venous  congestion  of  the  parts 
from  which  it  returns  its  blood  ;  namely,  of  the  left  arm,  and  the 


Brachio-cephalic 
Veins. 


*  Anatomists  differ  mnch  in  the  description  they  give  of  the  relations  of  the 
valves  to  the  thoracic  walls  ;  in  fact  no  two  ngrec  in  all  the  details. 
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left  side  of  the  neck.  The  upper  border  of  the  vein  is  not  far  from 
the  upper  border  of  the  sternum  :  in  some  cases  it  lies  even  higher, 
and  we  have  seen  it  crossing  in  front  of  the  trachea  fully  an  inch 
(^.5  rw.)  above  the  sternum.  This  occasional  deviation  should  be 
borne  in  mind  in  the  performance  of  tracheotomy. 

The  right  brachio- cephalic  vein  descends  nearly  vertically  to 
join  the  superior  vena  cava,  opiKJsite  the  first  right  intercostal 
s]>ace.  It  is  about  an  inch  and  a  half  (j. 7  cm.)  in  length,  and  is 
situated  about  one  inch  {2.^  cm.)  from  ihe  mesial  line  of  the  ster- 
num. On  its  left  side,  but  on  a  posterior  plane,  runs  the  arteria 
innominata ;  on  its  right  side  is  the  pleura  (Fig.  66).  Between 
the  vein  and  the  pleura  is  the  phrenic  nerve.     The  brachio-cephalic 


A.y^  '\'  ft  'f\ Middle  thyroiil. 

Internal  juguUr. 
|Sg    ,.)  .  'Mm       If ~  ■-•  Externa)  jugular. 

unjrjA  %Jtl  fe"^^:  '  ^""^"^- 

J  Pi  t\      1/    '  '   '-    *  Supra-»captilar. 

^^^\^       j""^^    '•  rMierior  scapular. 
•t"^_  Xj^^^vO" '^^^"*^^k'      -Subclavian. 

Superior  Intercostal     ..  .^  ^°^  >-*''*^vI  I""™"' 

\^  mammary. 

Intern..  «a„-.rr.    ...    V/j         f  \  [     A"     ^^^"^ 

\^T         I        \,\    I] Left  luperior  inter- 

V™aax,go..  fjLj  I  """ 

Fig.  67  — Stircnion  Vkna  Cava  and  its  Tributariks. 

veins  are  not  provided  with  valves.  The  veins  which  generally 
empty  themselves  into  the  right  and  left  brachio-cephalic  are  as 
follow  :  — 


The  Rir.HT  B.C.  Vein  receives— 

The  Tertebral. 

The  internal  mammary. 

The  inferior  llivroid. 


The  Left  B.C.  Vein  receives— 

The  vertebral. 
The  internal  mammary. 
The  inferior  thyroid. 
The  superior  intercostal. 
The  pericardiac. 
The  thymic. 


Opening  into  the  point  of  junction  of  the  internal  jugular  and 
nbclavian  veins,  on  the  right  side  is  the  right  lymphatic  duct ;  on 
\c  left  side  is  the  thoracic  duct. 
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Vena  Cava  Superior. 


This  is  the  great  vein  through  which  the  impoR 

blood  from  the  head,  upper  cxtremilifs,  jsi 

chest  returns  into  the  right  auricle.     It  is  formed  by  the  junciiM 

of  the  right  and  left  brachiocephalic  veins,  which  unite  at  noil; 

a  right  angle  opposite  the  upper  part  of  the  first  intercostal  spia 

on  the  right  border  of  the  sternum;  that  is,  about  the  level  of( 

highest  point  of  the  arch  of  the  aorta.     The  vena  cava  de 

vertically,  with  a  slight  inclination  backwards,  to   the  upper ; 

anterior  part  of  the  right  auricle.     It  is  from  two  and  a  half  tot" 

inches  (.6.3  to  7./  im. )  long,  and  has  no  valves.    The  lower  half  of  i  ' 

is  covered  by  the  pericardium;  you  must,  therefore,  open  thissacto 

sec  how  the  serous  layer  of  the  pericardium   is  reflected  over  the 

front  and  sides  of  the  vein.     In  respect  to  its  relations,  notice  ttuJ 

the  vein  lies  in  front  of  the  right  bronchus  and  the  right  pulmonaiy 

vessels ;  and  that  it  is  overlapped  by  the  ascending  aorta,  which 

lies  to  its  left  side.     In  the  upper  half  of  its  course,  that  is,  abo^f 

the  pericardium,  it  is  covered  on  its  right  side  by  the  pleura:  on 

this  side,  in  contact  with  it,  descends  the  phrenic  nerve. 

Before  it  is  covered  by  the  pericardium,  the  vena  cava  receivw 

the  right  vena  azygos,  which  opens  into  it  after  hooking  over  tht 

right  bronchus;  also  some  pericardiac  and  mediastinal  veins. 

_  ,  u    .  The  aorta  is  the  great  trunk  from  which  all  the 

Course  of  the  Aorta.        ..         /-.llj  •,■_,      j_ 

artenes  of  the  bodycarrymg  artenal  blood  irt 

derived.  It  commences  at  the  upper  and  back  part  of  the  left 
ventricle  of  the  heart.  It  ascends  forwards  and  to  the  right  is 
high  as  the  lower  border  of  the  first  intercostal  space  on  the  right 
side  ;  it  then  arches  backwards  towards  the  left  side  of  the  body  ot 
the  second  dorsal  vertebra,  and  turning  downwards  over  the  left 
side  of  the  third,  completes  the  arch  at  the  fifth  dorsal  vcrtebri. 
The  aorta  descends  through  the  thorax  on  the  left  side  of  the 
bodies  of  the  remaining  dorsal  vertebrae  as  far  as  the  diaphragm  ;  it 
enters  the  abdomen  through  the  aortic  opening  of  the  diaphragm,  and 
descends  as  far  as  the  left  side  of  the  body  of  the  fourth  lumbar 
vertebra,  where  it  bifurcates  into  the  right  and  left  common  iliar 
arteries.  The  aorta  has  received  different  names  in  the  various  part< 
of  its  course  ;  thus,  the  arched  portion  extending  from  its  origin  at 
the  left  ventricle  to  the  fifth  dorsal  vertebra,  is  called  the  archoflKt 
aorta;  the  portion  between  this  vertebra  and  the  diaphragm  is  the 
descentiing  thoracic  aorta  ;  and  the  remainder  of  its  course  to  its  di- 
vision at  the  fourth  lumbar  vertebra  is  known  as  the  abdominal aorla. 
Course  and  Rel  t'  "^^^  s.\c\\  of  the  aorta,  as  before  stated,  coni- 
of  the  Arch  of  ihe  niences  at  the  upper  part  of  the  left  ventricle. 
Aorta.  and  describes  an  arch  which  terminates  at  the 

,.  fifth  dorsal  vertebra.     Its  origin  is  situated  be- 

hind the  pulmonary  artery,  and  on  the  left  side  of  the  middle  of 
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the  Sternum,  about  the  level  of  the  lower  border  of  the  third  costal 
cartilage.  The  direction  of  the  arch,  therefore,  is  from  the  sternum 
to  the  spine  and  rather  obliquely  from  right  to  left. 


jrd  cervical  n 
4tii  ccrvic*!  n. 


5th  cervical  n. 


[Brechuil 

plcvu* 


CcrvlcalU 

ascendens  a, 
Scaientu  anttciu. 

—  Inferior  thyroid 
artery. 

-  -  Superficialia 
colli  a. 

^  Phrenic  n. 

Po«terior 
scapular  a. 

Supm  scapular  a. 

Subclavian  a. 

Superior 

intercofttal  a. 

Inlernal 
mammary  a. 

Pncumogamrtt:  n. 

Phrenic  n. 


\ppendix  of  left 
auricle. 


Fit;.  63. 


For  convenience  of  description,  the  arch  of  the  aorta  is  divided 
into  an  ascending,  a  transverse,  and  a  descending  portion. 

Ascending  Portion. — To  see  this  portion  of  the  aorta,  the  peri- 
cardium must  be  oi)ened.  You  then  observe  that  this  part  of  the 
arrerjr  is  enclosed  all  round  by  the  serous  layer  of  the  pericardium, 
1^ 
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except  where  it  is  in  contact  with  the  pulmonary  artery.  It  is 
about  two  inches  (5  cm.)  in  length,  and  ascends  with  a  slight  curve, 
the  convexity  looking  forwards  and  to  the  right  side,  as  far  as  the 
upper  border  of  the  second  costal  cartilage  of  the  right  side,  where 
it  lies  almost  in  contact  with  the  sternum.  Its  commencement  is 
covered  by  the  pulmonary  artery,  and  is  overlapiied  by  the  appendix 
of  the  right  auricle,  and  higher  up  by  the  remains  of  the  thymus 
gland.  On  its  ri!;ht  side,  but  on  a  posterior  plane,  is  the  superior 
vena  cava  and  the  right  auricle  ;  on  its  left  side  is  the  pulmonary 
artery  ;  behind  it  are  part  of  the  right  auricle,  the  right  pulmonary 
artery  and  vein,  and  the  root  of  the  right  lung.  This  part  of  the 
arch  gives  off  the  right  and  left  coronary  arteVies  for  the  supply  of 
the  heart. 

The  right  border  of  the  ascending  portion  of  the  arch  bulges  to 
the  right  of  the  sternum  to  the  extent  of  a  quarter  of  an  inch  {fi 
mm.'),  and  may  be  seen  at  the  sternal  end  of  the  second  right  inter- 
costal space. 

The  arch  of  the  aorta  presents  partial  dilatations  in  certain  situa- 
tions. One  of  these,  called  i\\^  great  sinus  of  the  aorta,  is  observed 
on  the  right  side  of  the  arch,  about  the  junction  of  the  ascending 
with  the  transs'erse  portion  ;  it  is  little  marked  in  the  infant,  but 
increases  with  age.  Three  other  dilatations  (the  sinuses  of  Valsalva)^ 
one  corresponding  to  each  of  the  valves  at»  the  commencement  of 
the  aorta,  will  be  examined  hereafter. 

Transverse  portion. — This  portion  of  the  aorta  arches  from  the 
front  to  the  back  of  the  thorax,  and  extends  from  the  upper  border 
of  the  second  right  costal  cartilage  to  the  left  side  of  the  third  dor- 
sal vertebra.  Its  highest  convex  portion  ascends  usually  to  about  an 
inch  (2,j  cm.)  below  the  upper  border  of  the  sternum,  and  its  con- 
cavity corresponds  with  the  articulation  of  the  first  and  second 
bones  of  the  sternum.  In  front  it  is  covered  by  the  left  pleura 
and  lung,  and  is  crossed  by  the  left  phrenic,  the  left  pneumogastric, 
the  superficial  cardiac  nerves,  the  pericardiac,  and  the  left  superior 
intercostal  veins.  Near  its  summit  runs  the  left  brachio-cephalic 
vein.  Within  its  concavity  are  the  left  bronchus,  the  bifurcation 
of  the  pulmonary  artery,  the  left  recurrent  laryngeal  nerve,  and 
the  remains  of  the  ductus  arteriosus.  The  artery  rests  upon  the 
trachea  (a  little  above  its  bifurcation),  the  deep  cardiac  plexus,  the 
tesophagus,  the  thoracic  duct,  and  the  left  recurrent  laryngeal 
nerve.  From  the  upjjcr  part  of  the  transverse  portion  of  the  arch 
arise  the  arteriaiunominata,  the  left  carotid,  and  the  left  subclavian 
arteries  ;  and  lying  in  front  of  these  arteries  is  the  left-brachio- 
cephalic  vein. 

Descending  portion. — This  part  of  the  arch  lies  upon  the  left 
side  of  the  body  of  the  fourth  dorsal  vertebra,  and  at  the  lower 
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border  of  the  body  of  the  fourth,  or  the  upper  part  of  the  fifth, 
dorsal  it  takes  the  name  of  the  descending  thoracic  aorta.  On  its 
r/i'A/ .f/(/f  are  the  cesophagiis  and  thoracic  duct;  on  its  Itfl  is  the 
pleura ;  in  front  ax^  the  pleura  and  the  root  of  tiie  left  lung  ;  behind, 
it  lies  on  the  anterior  common  ligament,  corresponding  to  the 
fourth  dorsal  vertebra. 

What  parts  are  contained  within  the  arch  of  the  aorta  ? — The 
left  bronchus,  the  right  pulmonary  artery,  the  left  recurrent  nerve, 
the  remains  of  the  ductus  arteriosus,  and  the  superficial  cardiac 
plexus  of  nerves. 

These  relations  vary  according  to  the  size  of 
the  heart,  the  obliquity  of  the  ribs,  and  the 
general  development  of  the  chest.  In  a  well- 
formed  adult  the  ascending  aorta  is,  at  the 
most  prominent  part  of  its  bulge,  about  half  an  inch  (/^j  mm.') 
behind  the  first  bone  of  the  sternum.  The  highest  part  of  the  arch 
is  about  one  inch  (2.J  cmJ)  below  the  upi)er  edge  of  the  sternum.* 

The  branches  given  off  from  the  ascending  portion  of  the  arch 
are  the  right  and  left  coronary  arteries,  which  pass,  one  in  front  of, 
and  tlie  other  behind,  the  heart  to  supply  its  muscular  tissue. 

The  right  coronary  artery  arises  from  the  anterior  sinus  of  Val- 
salva, and  passes  to  the  right  between  the  pulmonary  artery  and  the 
right  auricular  ap]:>endix,  running  in  the  auriculo-ventricular  groove. 

The  left  coronary  artery,  larger  than  the  preceding,  is  given  off 
from  tlie  left  posterior  sinus  of  Valsalva,  and  passes  between  the 
pulmonary  artery  and  left  auricular  appendix;  it  runs  down  in  the 
anterior  interventricular  sulcus  towards  the  apex  of  the  heart. 

The  further  des<-ription  of  these  vessels  will  be  considered  in 
the  dissection  of  the  heart. 

From  the  highest  part  of  the  arch  arise  three  large  arteries  for 
the  head,  neck,  and  upper  limbs  ;  namely,  the  brachio-cephalic  or 
innominate  artery,  the  left  carotid,  and  the  left  subclavian. 

_      . .         ...  This,  the  largest  of  the  three,  arises  from  the 

Bracbio-cephalic  or  ..      <-  ^i.     .  ^      r  .1. 

Innominate  Artery    commencement  of  the  transverse  part  of  the 

arch.     It  ascends  obliquely  towards  the  right, 

and,  after  a  course  of  about  one  inch  and  a  half  to  two  inches, 


*  The  rebtions  of  the  arch  of  the  aorta  to  the  stemam  vary  even  in  adults, 

OMfC  especially  if  there  be  any  hypeitropby  of  the  benrt.     As  an  instance  among 

liMAy,«re  may  incnilon  that  ofa  young  female  who  died  of  phthisis.     The  position 

L  of  the  aortic  valves  was  opposite  the   middle  of  the  sternum,  on  a  level   with  the 

Vmitlille  ofibe  .second  costal  anlculalion.     The  highest  part  of  the  arch    was  on  a 

level  with  the  up|>cr  Iwrdcr  of  the  sternum  ;  the  arteria  innominata   was  situated 

entirely  in  front  of  the  trachea ;   and  the  left  l>rachio-cephalic   vein  crossed  the 

trachea  so  much  alove  the  stemum  that  it  would  have  been  directly  exposed  (o 

liajary  in  tracheotomy. 


< 
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divides  beliind  the  right  stemo-clavicular  joint  into  two  arteries  of 
nearly  equal  size — the  right  subclavian  and  the  right  common 
carotid. 

The  relations  of  the  innominate  artery  are  as  follow:  In  front 
it  has  the  manubrium  sterni,  the  right  stemo-clavicular  joint,  the 
origins  of  the  steriio-hyoid  and  thyroid  muscles,  the  remains  of 
the  thymus  gland,  the  left  brathio  ce|)halic  vein,  the  right  inferior 
thyroid  vein,  and  the  right  inferior  cervical  cardiac  branch  of  the 
pneumogastric  nerve.  Behind,  it  rests  upon  the  trachea.  On  its 
Ifft  side  are  the  left  common  carotid  and  the  remains  of  the 
thymus.  On  its  right  side  are  the  lung  and  pleura,  the  right 
brachio-cephalic  vein,  and  the  pneumogastric  nerve. 

With  tlie  anatomy  of  the  parts  before  you,  you  can  understand 
that  an  aneurism  of  the  innominate  artery  might  be  distinguished 
from  an  aneurism  of  the  aorta — i.  By  a  pulsation  in  the  neck  be- 
tween the  stemo-mastoid  muscles,  /.  e.,  in  the  fossa  above  the 
sternum ;  2.  By  occasional  dyspncua  owing  to  pressure  on  the 
trachea  ;  3.  By  venous  congestion  in  the  left  arm  ;  4.  By  the  aneu- 
rismal  thrill  hemg  confined  to  the  right  2xya.* 

This  artery  arises  from  the  arch  of  the  aorta, 
close  to,  and  to  the  left  of,  the  arteria  innomi- 
nata.  It  ascends  obliquely  to  the  left  sterno- 
clavicular joint,  and  thence  to  the  neck,  where  its  course  nearly 
corresponds  with  the  right  common  carotid  (]).  98).  In  front  it 
has  the  sternum,  the  left  sterno-hyoid  and  thyroid  muscles,  the  left 
brachio-cephalic  vein,  and  the  remains  of  the  thymus  gland  ;  behind, 
it  has  at  first  the  trachea,  and  higher  up  the  oesophagus  and  thoracic 
duct ;  to  the  right  side  is  the  innominate  artery  ;  to  the  left  side  are 
the  left  subclavian  artery  and  left  pneumogastric  nerve. 

,    ,   _  .   ,     .  This  is  the  third  branch  of  the  transverse  part 

Left  Subclavian  ,  .,  1.         j        •         <■  •.  -.      .u 

f^j^^n  of  the  arch,  and  arises  from  it  ojiposite  the 

third  dorsal  vertebra.  It  ascends  nearly  ver- 
tically out  of  the  chest  to  the  inner  border  of  the  first  rib,  and  then 
curves  outwards  behind  the  scalenus  anticus.  In  front  it  has  the 
lung  covered  with  pleura,  the  pneumogastric,  phrenic,  and  cardiac 
nerves,  the  left  common  carotid,  the  left  internal  jugular,  and  the 
left  innominate  veins,  the  sterno-hyoid,  sterno-thyroid,  and  sierno- 


Left  Common 
Carotid  Artery. 


•  If  the  innominate  artery  be  ligatured,  lie  circulation  would  be  maintained  by 
the  following  collateral  brandies :  I.  Between  the  branches  of  the  two  external 
carotids,  which  anasturaose  across  the  middle  line.  2.  Uetwecn  the  aortic  inter- 
costal and  the  superior  inlercostal.  3.  Between  the  aortic  intercostals  and  the 
iiitenial  maminary,  long  thoracic,  alar  thoracic,  and  sulncapular  arteries.  4.  Be- 
tween the  internal  mammary  and  deep  epiga.stric.  5.  Between  the  inferior  tby- 
ruiJ  arteries.     6.  Between  the  two  vertebrals.     7.  Between  ibe  two  iDlemal  caro- 
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mastoid  muscles.  To  its  right  side  are  the  left  carotid,  cesophagus, 
and  trachea  ;  between  the  artery  and  the  cesophagus  is  the  thoracic 
duct ;  to  its  lt/(  side  is  the  lung  covered  with  pleura  ;  behind  it  are 
the  longus  colli  muscle  covering  the  vertebrae,  the  cesophagus, 
thoracic  duct,  and  the  inferior  cervical  ganglion  of  the  sympathetic. 
The  upper  p»art  of  its  course,  where  the  vessel  passes  in  front  of  the 
apex  of  the  lung,  has  been  described  with  the  anatomy  of  the  neck 
(p.  130). 

The  phrenic  nerve  comes  from  the  third,  fourth, 
Course  of  the  Phrenic  ^^^^  j^fj,,  cervical  nerves,  but  chiefly  from  the 

Nerves  through  the   ,        ,         •     ,  •  ,  . 

Chj,t_  fourth.     It  descends  on  the  scalenus  anticus, 

gradually  inclining  to  its  inner  border,  and 
enters  the  chest  between  the  subclavian  vein  and  artery.  It  then 
crosses  over  the  internal  mammary  artery  and  runs  in  front  of  the 
root  of  the  lung,  between  the  pleura  and  the  pericardium  to  the 
diaphragm  (Fig.  68),  to  the  under  surface  of  which  it  is  distributed. 

The  phrenic  nerve  is  joined  on  the  scalenus  anticus  by  an  offset 
from  the  fifth  cervical  branch  of  the  brachial  plexus ;  by  another 
filament  from  the  sympathetic  nerve  ;  and  very  frequently  by  a 
small  loop  from  the  nerve  to  the  subclavius  muscle ;  occasionally 
also  by  a  branch  from  the  descendens  noni. 

In  what  respects  do  the  phrenic  nerves  differ  from  each  other  in 
their  course  ?  The  right  phrenic  runs  along  the  outer  side  of  the 
brachio-cephalic  vein  and  superior  vena  cava  ;  the  left  crosses  in 
front  of  the  transverse  part  of  the  arch  of  the  aorta  ;  besides  which, 
the  left  is  rather  longer  than  the  right,  since  it  curves  over  the  ajjex 
of  the  heart. 

Before  the  phrenic  nerve  divides  into  branches  to  supply  the 
diaphragm,  it  sends  off  minute  filaments  to  the  pleura  and  the 
pericardium;  after  it  has  pierced  the  diaphragm  it  distributes 
branches  to  the  peritoneum.  The  right  phrenic  gives  off  one  or 
two  filaments,  which  unite  with  some  filaments  from  the  solar 
plexus  and  form  a  small  ganglion,  from  which  branches  are  dis- 
tributed to  the  supra-renal  capsule,  the  hepatic  plexus,  and  ihe 
inferior  vena  cava.  The  left  phrenic  gives  off  a  branch  which  joins 
a  twig  from  the  sympathetic  near  the  oesophageal  opening  of  the 
diaphragm,  but  there  is  no  appearance  of  a  ganglion. 

Having  studied  these  aoatomical  dctaik,  consider  for  a  moment  what  symptoms 
■re  likely  to  be  produced  liy  an  aneurism  of  the  arch  of  the  aorta,  or  any  of  the 
primary  branches.  A  glance  at  the  important  parts  in  the  neighlxmrhood  helps 
to  answer  Ihe  question.  The  effects  will  vary  according  to  the  part  of  the  artery 
which  is  the  seat  of  the  aneurism,  and  according  to  the  size,  the  form,  and  the 
poailioo  of  the  tumour.  One  can  understand  that  compression  of  the  vena  cava 
aufierior,  or  either  of  the  brachio-cephalic  veins,  would  occasion  congestion  and 
n^ema  of  the  parts  from  which  they  return  Ihe  blood  ;  that  com|>res5ion  of  Ihe 
Incbea  or  one  of  the  bronchi  might  occasion  dyspncea,  and  thus  simulate  disease 
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Posterior  Mediasti- 
num and  its  Con- 
tents. 


of  the  larynx ;  *  that  compression  of  the  cesophagus  woald  give  rise  to  symplint 
of  obstruction.  Nor  miut  we  forget  the  immediate  vicinity  of  the  thoracic  doa 
and  the  recurrent  nerve,t  ond  the  efl'ects  which  would  be  produced  by  their  com- 
pression. Can  one,  then,  be  surprised  that  a  disease  which  may  give  rise  to  n 
many  diflerent  symptoms  should  lie  a  fertile  source  of  fallacy  in  diagnosis  ? 

Thus  you  can  understand  bow  aneurisms  of  the  aorta  may  prove  fatal  by  bunt- 
ing into  the  contiguous  tubes  or  cavities ;  for  instance,  into  the  trachea,  the  ceso- 
phagus,  the  pleura,  or  the  [xricardium.  You  will  see,  too,  why  an  ■ncuri>m  of 
the  firs.t  part  of  the  arch  is  so  much  more  dangerous  than  elsewhere.  The  reasoo 
is,  that  in  this  part  of  its  course  the  aorta  is  covered  only  by  a  thin  layer  of  seroot 
membrane.  If  an  aneurism  takes  place  here,  the  coats  of  the  vessel  soon  bccooe 
distended,  give  way,  and  allow  the  blood  to  escape  into  the  )>ericardium — an  oc- 
currence which  is  speedily  fatal,  became,  the  pericardium  being  tilled  with  blood, 
the  heart  is  prevented  from  acting. 

The  posterior  mediastinum  (p.  1 74)  is  formed 
by  tlie  reflection  of  the  pleural  sac  on  each 
side,  from  the  root  of  the  hing  to  the  sides  of 
the  bodies  of  the  dorsal  vertebrae.  It  is  bounded 
in  front  by  the  pericardium  and  the  roots  of  the  lungs.  To  obtain  a 
view  of  it,  cut  away  the  ribs  nearly  as  far  as  their  angles,  draw  out 
the  right  lung  towards  the  left  side,  and  fasten  it  firmly  to  the  left 
side  of  the  thorax.  Remove  the  pleura  of  the  right  side  from  the 
ribs,  and  the  posterior  aspect  of  the  root  of  the  right  lung,  and  then 
by  a  little  careful  dissection  the  space  and  the  structures  contained 
in  it  will  be  displayed.  This  mediastinum  contains  the  descending 
thoracic  aorta  with  some  of  the  right  aortic  intercostal  arteries;  >n 
front  of  the  aorta,  the  resophagus,  with  the  pneumogastric  nerves, 
the  left  in  front  and  the  right  behind  ;  on  the  right  of  the  aorta  is 
the  vena  azygos  major,  between  this  vein  and  the  aorta  is  the  tho- 
racic duct;  superiorly  is  the  trachea ;  inferiorly  are  the  splanchnic 
nerves  and  some  lymphatic  glands.  To  expose  these  last  we  must 
remove  the  pleura  and  a  layer  of  dense  fascia  which  lines  the  chest 
outside  it. 

We  have  already  traced  the  arch  of  the  aorti 
^  Aorta  ^''°"*="  to  the  body  of  the  fifth  dorsal  vertebra  (p.  187). 
From  this  point  the  aorta  descends  on  the  left 
side  of  the  spine,  gradually  approaching  towards  the  middle  line. 
The  artery,  moreover,  following  the  dorsal  spinal  curve,  is  not  ver- 
tical, but  concave  forwards.  Opposite  the  last  dorsal  vertebra  it 
passes  between  the  crura  of  the  diaphragm  and  enters  the  abdomen. 
It  is  contained  in  the  posterior  mediastinum  ;  on  its  /e//  side  it  is 
covered  with  pleura  enclosing  the  left  lung,  and  below  it  has  the 


*  In  the  Museum  of  Guy's  Hospital  there  is  >  preparation,  No.  1,487,  in  whick 

laryngotomy  was  performed  under  the  circumstances  described  in  the  text. 

t  Sec  Mtd,  Gas.,  Uec.  22,  1S43:    a  case  in  which  loss  of  voice  was  produced 
by  the  pressure  of  an  aneurismal  tumour  upon  the  left  recurrent  nerve. 
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Oesophagus  to  the  left ;  on  its  right  run  the  vena  azygos,  the  oeso- 
phagus, and  thoracic  duct ;  in  front  of  it  are  the  root  of  the  left 
lung  and  the  pericardium.  Lower  down  the  oesophagus  is  in  front 
of  the  artery,  and  subsequently  lies  a  little  to  its  left  side;  behind 
are  the  vertebral  column  and  the 
vena  azygos  minor.  Its  branches 
will  be  described  presently. 

This   vein   com- 
Vena  Azyeos  ,. 

Major.  niences    m     the 

abdomen  oppo- 
site the  first  or  second  lumbar 
vertebra,  by  small  branches  from 
one  of  the  lumbar  veins  of  the 
right  side,  and  generally  com- 
municates with  the  renal,  or  the 
vena  cava  itself.  This,  indeed, 
is  the  main  point  about  the 
origin  of  the  vena  azygos,  that 
it  communicates  directly  or  in- 
directly with  the  vena  cava  infe- 
rior. It  enters  the  chest  through 
the  aortic  opening  of  the  dia- 
phragm, and  ascends  on  the 
right  side  of  the  aorta  through 
the  posterior  mediastinum,  in 
front  of  the  bodies  of  the  lower 
dorsal  vertebrae,  and  over  the 
right  intercostal  arteries.  When 
the  vein  reaches  the  level  of  the 
third  dorsal  vertebra  it  arches 
forwards  over  the  right  bron- 
chus, and  terminates  in  the 
sui^erior  vena  cava,  just  before 
this  vessel  is  covered  by  jieri- 
cardium.  In  its  course  it  re- 
ceives nine  or  ten  of  the  lower 
intercostal  veins  of  the  right  side, 
the  spinal  veins,  the  posterior 
mediastinal,  the  oesophageal,  and 
the  right  bronchial  veins.  Op- 
posite the  sixth  or  seventh  dor- 
sal vertebra  it  is  joined  by  the  left  vena  azygos.  It  is  occasionally 
connected  with  the  right  superior  intercostal  vein. 

The  left  vena  azygos,  vena  azygos  minor,  runs  up  the  left  side  of 
the  spine.     This  vein  commences  in  the  abdomen  from  one  of  the 
^Jumbar  veins  of  the  left  side,  ox  from  the  left  renal.     It  then  ascen^^^ 


FlO.  69.— niACRAM  TO   SlII'W  TMB  CoUlua  nv 

THK  Vkna  Arrcos   ahd   tub    Thoracic 
Unt-r. 
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on  the  left  side  of  the  aorta,  through  the  left  crus  of  the  diaphragm. 
On  a  level  with  the  sixth  or  seventh  dorsal  vertebra  it  passes  beneaifa 
the  aorta  and  thoracic  duct  to  join  the  azygos  major.  Before  pass- 
ing beneath  the  aorta  it  usually  communicates  with  the  left  superior 
intercostal  vein.  It  generally  receives  six  or  seven  of  the  lower 
intercostal  veins  of  the  left  side,  the  oesophageal  and  mediastinal 
veins.  These  azygos  veins  are  provided  with  imperfect  valves,  and 
are  supplemental  to  the  inferior  vena  cava. 

The  left  upper  azygos  vein  receives  the  intercostal  vein  of  the 
left  side,  usually  from  the  fourth  to  the  sixth;  it  communicates 
above  with  the  left  superior  intercostal  vein,  and  oj)ens  below,  either 
directly  into  the  vena  azygos  major,  or  indirectly  into  it  through 
the  vena  azygos  minor. 

„.  •  T^  .  .  The  thoracic  duct  (Fig.  69)  is  a  canal,  from 
Thoracic  Duct  and        ^r.  .        ■    1.  ■      i.        ,-  .  \ 

Receptaculum  Chyli.  ^^^^'^  '»  eighteen  inches  {37.3  to  4^  cm.) 
long,  through  which  the  contents  of  the  lacteal 
vessels  from  the  intestines  and  the  lymphatics  from  the  lower  limbs 
are  conveyed  into  the  blood.  These  vessels  converge  to  an  oval 
dilatation,  termed  receptaculum  chyli  (cistern  of  Pecquet),  situated  a 
little  to  the  right  side  of  the  front  of  the  body  of  the  second  lumbar 
vertebra,  behind  the  aorta  and  close  to  the  right  crus  of  the 
diaphragm.  Then,  getting  to  the  right  side  of  the  aorta,  it  ascends 
through  the  aortic  opening  of  the  diaphragm  into  the  chest,  and 
runs  up  the  posterior  mediastinum,  still  along  the  right  side  of  the 
aorta,  between  this  vessel  and  the  vena  azygos  major,  and  opposite 
the  sixth  dorsal  vertebra  crosses  over  the  vena  azygos  minor.  Near 
the  third  dorsal  vertebra  it  inclines  to  the  left  side,  and  then 
l>asses  behind  the  aich  of  the  aorta  and  the  oesophagus,  and  ascends 
on  the  left  side  of  this  tube,  between  it  and  the  left  pleura  ;  subse- 
quently the  duct  passes  up  between  the  oesophagus  and  the  left 
subclavian  artery,  as  high  as  the  seventh  cervical  vertebra,  resting 
on  the  longus  colli.  It  then  emerges  from  beneath  the  carotid 
sheath,  curves  downwards  over  the  subclavian  artery,  in  front  of  the 
scalenus  amicus,  and  opens  into  the  back  part  of  the  confluence  of 
the  left  internal  jugular  and  subclavian  veins.  The  orifice  of  the 
duct  is  guarded  by  two  valves  which  permit  fluid  to  pass  from  the 
duct  into  the  vein,  but  not  vice  versd.  Valves,  disposed  like  those 
in  the  venous  system,  are  placed  at  short  intervals  along  the  duct, 
more  numerous  in  its  ui)i>er  part,  so  that  its  contents  can  onij 
pass  upwards.*    The  diameter  of  the  duct  varies  in  difTerent  parts 


*  The  thoracic  (iuct  varies  in  size  in  rtifTercnl  imlividuals.  It  may  divide  in  U» 
course  into  two  branches,  which  subsci^uenily  reunite;  instead  of  one  there  mif 
\x  several  terminal  oiitices.  Instances  have  been  observed  in  which  the  duct  bat 
terminated  on  the  right  instead  of  the  left  side  (Fleischmann,  Lnchenoffnungf, 
181 5;  also  Morrison, /<>«/•«<;/ (^/".^wrt/ ,  vol.  vl,  p.  427).  It  has  been  seen  lo  t«r- 
niiuate  in  the  vena  azygos  (Muller's  Archiv,  18J4). 
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of  its  course  ;  at  its  commencement  it  is  al>uut  one-fourth  of  an  inch 
{6  mm.)  in  diameter,  at  the  sixth  dorsal  it  is  about  one-sixth  of 
an  inch  {4mm.),  and  it  enlarges  again  towards  the  termination. 
It  receives  the  lymphatics  from  the  lower  extremities,  and  from  all 
the  abdominal  viscera  (except  the  convex  surface  of  the  liver  and 
the  abdominal  walls) ;  above  these  it  receives  the  lymphatics  from 
the  left  side  of  the  thorax,  the  left  lung,  the  left  side  of  the  heart, 
the  left  upf>er  extremity,  and  the  left  side  of  the  head  and  neck. 

The  dsophagus  is  that  part  of  the  alimentary 
canal  which  conveys  the  food  from  the  pharynx 
to  the  stomach.  It  commences  at  the  lower  border  of  the  fifth 
cervical  vertebra,  at  the  back  of  the  cricoid  cartilage ;  runs  down 
in  front  of  the  sjiine,  to  the  right  side  of  the  transverse  pwrtion  of 
the  arch  of  the  aorta,  then  through  the  posterior  mediastinum  in 
front  of  the  descending  aorta,  and  passes  through  the  cesophagcal 
opening  in  the  diaphragm  to  end  in  the  stomach,  opposite  the  ninth 
dorsal  vertebra.  It  is  from  nine  to  ten  inches  {^22.5  to  25  cm.) 
long.  Its  course  is  not  exactly  straight,  for  it  descrilies  three  curves 
— one  an  antero-i)osterior,  the  other  two  lateral  curves.  In  the 
neck  at  its  commencement  it  lies  at  hrst  in  the  middle  line ;  it  then 
gets  behind,  and  a  little  to  the  left  of  the  trachea  ;  in  the  chest,  i.e. 
about  the  fourth  dorsal  vertebra,  it  inclines  towards  the  right  side 
to  make  way  for  the  aorta  ;  but  it  again  inclines  to  the  left  before 
it  {usses  through  the  diaphragm.  Its  antero-posterior  curve  corre- 
sponds to  the  curve  of  the  spinal  column. 

The  oesophagus,  in  the  neck,  rests  behind,  upon  the  front  of  the 
spine  covered  by  the  longus  colli  muscle  ;  in  front  it  has  the 
trachea;  on  each  side  it  is  in  relation  with  the  thyroid  body,  the 
common  carotid  (chiefly  the  left),  and  inferior  thyroid  arteries, 
and  the  recurrent  laryngeal  nerves  ;  to  the  left  of  it  is  the  thoracic 
duct. 

In  the  thorax,  the  oesophagus  has,  in  front,  the  trachea,  the  left 
bronchus,  the  arch  of  the  aorta,  the  left  carotid,  and  left  subclavian 
arteries;  and,  lastly,  for  about  two  inches  (j  fw.),  the  posterior 
surface  of  the  pericardium  (behind  the  left  auricle) ;  this  accounts 
for  the  pain  which  is  sometimes  experienced,  in  cases  of  pericarditis, 
during  the  passage  of  food  ;  behind,  it  rests  upon  the  spinal  column, 
the  longus  colli,  the  thoracic  duct,  the  third,  fourth,  and  fifth 
intercostal  arteries  of  the  right  side ;  and,  lastly,  it  lies  in  front  of 
and  slightly  to  the  left  side  of  the  aorta  ;  laterally,  the  aorta  and 
pleura  are  to  the  left,  and  the  vena  azygos  major  to  the  right  of 
tube.  As  it  passes  down  in  the  interpleural  space,  it  is  in 
jnncction  with  both  pleurae.  The  oesophagus  is  surrounded  by  a 
plexus  of  nerves  formed  by  the  pneumogastric  nerves,  the  left  being 
in  front  of,  the  right  behind  it. 
«7 
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The  oesophagus  is  supplied  with  blood  by  the  inferior  thyroid, 
the  cesophageal  branches  of  the  aorta,  the  coronaria  ventriculi,  and 
the  left  phrenic  artery.  It  is  supplied  with  nerves  by  the  pneumo- 
gastric  and  the  sympathetic,  which  ramify  between  the  two  mus- 
cular layers.  The  cesophagus  is  composed  of  three  coats,  an  external 
or  muscular,  a  middle  or  areolar,  and  an  internal  or  mucous.  The 
muscular  coat  consists  of  an  outer  longitudinal,  and  an  inner  cir- 
cular layer  of  fibres.  The  longitudinal  layer  is  particularly  strong, 
and  arranged  in  the  upper  part  mainly  in  three  fasciculi,  an  ante- 
rior attached  to  the  vertical  ridge  on  the  cricoid  cartilage,  and  two 
lateral,  which  are  continuous  with  the  inferior  constrictor ;  these, 
lower  down,  spread  out  and  form  a  continuous  layer  round  the 
cesophagus  and  support  the  circular  fibres.  Under  the  microscope 
the  muscular  fibres  composing  the  upper  part  are  seen  to  consist 
entirely  of  the  striped  variety  ;  at  the  lower  part,  almost  exclu- 
sively of  the  non-striped  variety.  The  middle  coat  is  composed  of 
areolar  tissue,  and  connects  very  loosely  the  muscular  and  mucous 
coats,  thereby  allowing  the  mucous  membrane  to  move  very 
freely  in  its  muscular  envelope.  The  mucous  membrane  is  of  a 
pale  colour  and  considerable  thickness,  and  in  the  contracted  state 
of  the  cesophagus  is  arranged  in  longitudinal  folds  within  the  tube, 
which  lies  flattened  in  front  of  the  spine.  On  the  surface  of  the 
mucous  membrane  there  are  numerous  minute  papillae  placed 
obliquely.  It  is  lined  by  a  very  thick  layer  of  scaly  epithelium. 
In  the  submucous  tissue  are  many  small  compound  racemose  glands 
— cesophageal  glands — especially  towards  the  lower  end  of  the 
oesophagus. 

The  course  of  the  pneumogastric  nerves  in  the 
chest  is  not  the  same  on  both  sides.  The  right 
pneumogastric  nerve  enters  the  chest  between 
the  subclavian  artery  and  vein,  descends  behind 
the  right  innominate  vein  by  the  side  of  the 
trachea  to  the  back  of  the  root  of  the  lung,  where  it  breaks  up  into 
a  plexus  forming  the  posterior  pulmonary  plexus.  From  this  plexus 
two  cords  descend  to  the  posterior  surface  of  the  oesophagus,  upon 
which  they  divide  into  numerous  branches;  forming,  with  corre- 
sponding branches  of  the  left  pneumogastric  nerve,  the  oesophageal 
plexus  (plexus  gulaj).  The  plexus  then  reunites  into  a  single  trunk, 
consisting  also  of  some  fibres  from  the  left  pneumogastric,  and  passes 
into  the  abdomen  through  the  oesophageal  opening  in  the  diaphragm. 
The  left  pneumogastric  descends  into  the  chest  between  the  left  sub- 
clavian and  carotid  arteries,  and  behind  the  left  brachio-cephalic 
vein.  It  then  crosses  in  front  of  the  arch  of  the  aorta,  and  passes 
behind  the  root  of  the  left  lung  to  the  anterior  surface  of  the 
oesophagus,  upon  which  it  also  assists  to  form  a  plexus  with  the 
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nerve  of  the  right  side.     The  branches  of  the  pneumogaslric  nerve 
in  the  chest  are  as  follow : — 

a.  Tht  inftrior  laryngeal  or  recurrent. — This  nerve  on  the  right  side  turns 
under  the  subclavian  and  the  common  carotid  arteries  (Fig.  68);  00  the  left, 
under  the  arch  of  ihe  aorta,  below  the  ductus  arteriosus,  and  ascends  to  the  larynx. 
It  passes  beneath  the  inferior  thyroid  artery,  and  lying  in  the  groove  between  the 
trachea  and  oesophagus,  it  enters  the  larynx  beneaOi  the  lower  border  of  the  infe- 
rior constrictor  of  the  pharynx.  It  supplies  with  motor  nerves  all  the  muscles 
which  act  upon  the  rima  glottidis,  except  the  cricothyroid  (supplied  by  the  exter- 
nal laryngeal  nerve).  As  they  turn  beneath  their  respective  arteries,  they  give  ofl 
branches  to  the  deep  cardiac  plexus ;  also  some  small  filaments  to  the  inferior  cer- 
vical ganglion  of  the  sympathetic.  In  the  neck  it  distributes  small  branches  to 
Ihe  trachea,  cesophagus,  and  inferior  constrictor  muscle. 

*.  Cardiac  branches. — These  are  very  small,  and  join  the  cardiac  plexuses  (Kig. 
59,  p.  161) ;  the  right  arise  from  the  right  pneumogastric,  and  the  right  recurrent 
laryngeal,  close  to  the  trachea ;  the  left  come  from  the  left  recurrent  laryngeal 
nerve.     On  both  sides  these  branches  pass  to  the  deep  cardiac  plexus. 

<.  Pulmonary  iranches. — These  accompany  the  bronchial  tubes.  The  greater 
number  run  behind  the  root  of  the  lung  and  constitute  \\\e.  posterior  pnlnumuy 
plexus.  A  few,  forming  the  anterior  pulmonary  plexus,  supply  the  front  part  of 
the  root  of  the  lung.  Both  these  plexiLses  are  joined  by  lilaments  from  the  second, 
third,  and  fourth  thoracic  ganglia  of  the  sympathetic.  The  nerves  of  the  lungs 
•re,  however,  very  small,  and  cannot  be  traced  far  into  their  substance.* 

d.  Qisofikageal plexus. — Below  the  root  of  the  lung  each  pneumogastric  nerve 
is  subdivided  so  as  to  form  an  interlacement  of  nerves  round  the  CFSOphagus  (plexus 
gnlz).  From  this  plexus  numerous  filaments  supply  the  coais  of  the  tube;  but 
Ihe  majority  of  them  are  collected  into  two  nerves — the  one,  chiefly  the  continoa. 
lion  of  the  left  pneumogastric  nerve,  lying  in  front  of  the  oesophagus ;  the  other, 
chiefly  that  of  the  right,  lying  behind  it.  Both  nerves  pass  through  the  oesopha- 
geal openmg  in  the  diaphragm  for  the  supply  of  the  stomach,  the  .left  also  send- 
ing Blaments  to  join  the  hepatic  plexus;  the  right  sending  branches  to  the  cceliac, 
aplenic,  and  left  renal  plexuses. 

Having  examined  the  contents  of  the  posterior  mediastinum 
from  the  right  side,  now  do  so  from  the  left.  The  left  lung  should 
be  turned  out  of  its  cavity  and  fastened  by  hooks  towards  the  right 
side.  After  removing  the  pleura,  we  see  the  descending  thoracic 
aorta,  the  pneumogastric  nerve  crossing  the  arch  and  sending  the 
recurrent  branch  under  it ;  also  the  first  part  of  the  left  subclavian, 
covered  externally  by  the  pleura.  The  pneumogastric  nerve  must 
be  traced  behind  the  root  of  the  left  lung  to  the  cesophagus,  and 
the  ccsophageal  plexus  of  this  side  dissected.  Lastly,  notice  the 
lesser  vena  azygos,  which  crosses  under  the  aorta  about  the  sixth  or 
seventh  dorsal  vertebra  to  join  the  vena  azygos  major. 

_.         .    „  -      This  portion  of  the  sympathetic  system  is  gene- 

Thoracic  Portion  of  ,,     '  J      r  .      1  1-  J  V 

the  Sympathetic.       ""y  composed   of  twelve  ganglia  covered  by 
the    pleura,  one  ganglion  being  found  over 
the  head  of  each  rib,  except  the  last  two,  which  lie  on  the  side  of 

*  Upon  this  (Object,  see  the  beaotiful  plates  of  Scarpa. 
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ihe  bodies  of  the  vertebrae.  Often  there  are  only  ten  ganglia,  tn 
consequence  of  two  of  them  being  fused  here  and  there.  The  first 
thoracic  ganglion  is  the  largest. 

The  ganglia  are  connected  together  by  thick  branches,  and  each 

ganglion  is  connected  externally  by 
two  branches  with  the  correspond- 
ing intercostal  nerves.  The  nerves 
proceeding  from  the  ganglia  pass 
inwards  to  supply  the  thoracic  and 
part  of  the  abdominal  viscera.  The 
internal  branches  which  proceed 
from  the  six  upper  ganglia  are 
small,  and  are  distributed  as  fol- 
lows (Fig.  70): — 

a.  Minute  nerves  from  the  first 
and  second  ganglia  to  the  deep 
cardiac  plexus. 

b.  Minute  nerves  from  the  third 
and  fourth  ganglia  to  the  posterior 
f'tilmonary  plexus. 

The  branches  arising  from  the 
six  lower  ganglia  unite  to  form 
three  nerves — the  great  splanchnic, 
the  lesser,  and  the  smallest  sflaiuk- 
nic  nerves. 

n.  TTie  great  tplaneknic  nerve  is  gener- 
ally formed  by  branches  from  ibe  fifib  v 
sixth  to  the  tenth  ganglion,  and  also  receiv- 
ing filaments,  according  to  Beck,  from  all 
Ihe  thoracic  ganglia  above  the  sixth.  Thet 
descend  obli(|uely  by  the  sidesof  the  bodies 
of  the  dorsal  vertebree,  along  the  postenot 
mediastinum,  and  unite  into  a  single  netvr, 
which  passes  through  the  correspondinj 
crus  of  the  diaphragm,  and  joins  the  k 
lunar  ganglion  of  the  ah>doiiien,  seodiaf 
also  branches  to  the  renal  and  supra-renii 
plexuses. 

*.   The  tfiitr  sftanihnie  nerve  is  c 
monly  formed  by  t)rancbes  from  the  teixk 

and  eleventh  ganglia.     It  passes  through  the  crus  of  the  diaphragm  to  the  <rt\xu. 

plexus,  and  occasionally  to  the  renal  plexus,* 

c.  The  smallest  splanchnic  nerve  comes    from    the  twelfth   ganglion,   paiae 

through  Ihe  crus  of  the  diaphragm,  and  terminates  in  the  lower  put  of  the  VJ&tc 

and  renal  plexuses.     (This  ii  not  represented  in  the  diagram.) 

•  In  a  few  instances  we  have  traced  a  minute  filament  from  one  of  the  gangiis 
into  the  body  of  a  vertebra.     According  to  Cniveiihier  each  vertebra  receives  one 


Fig.  70.— DiAr.nAM  oFTHa  Thohacic 
PoKTion  or  Tua  SvMrATKmc. 
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The  intercostal  muscles  fill  in  the  intervals 
between  the  ribs  and  are  arranged  in  each 
interval  in  two  layers,  an  external  and  an  internal,  which  cross 
each  other  like  the  letter  X.  The  external  inlercoslals,  eleven  on 
each  side,  run  obliquely  from  behind  forwards,  like  the  external 
oblique  muscle  of  the  abdomen.  They  connect  the  contiguous 
borders  of  the  ribs,  passing  from  the  outer  lip  of  the  rib  above  to 
the  upper  border  of  the  rib  below;  they  extend  from  the  tubercles 
of  the  ribs  l)ehind  to  the  costal  cartilages  in  front,  and  are  con- 
tinued forwards  to  the  sternum  as  a  thin  membrane.  The  internal 
run  from  before  backwards  like  the  internal  oblique,  and  pass  from 
the  inner  lip  of  the  groove  in  the  rib  above  and  from  the  costal 
cartilage,  and  are  inserted  into  the  upper  border  of  the  rib  below. 
Observe  that  a  few  fibres  of  ihe  inner  l.iyer  pass  over  one  or  even 
two  ribs,  chiefly  near  the  angles  (especially  of  the  lower  ribs),  and 
terminate  upon  a  rib  lower  down.* 

Neither  of  these  layers  of  intercostal  muscles  extends  all  the  way 
between  the  sternum  and  the  spine  ;  the  outer  layer,  beginning  at 
the  spine,  ceases  at  the  cartilages  of  the  ribs;  the  inner,  commenc- 
ing at  the  sternum,  ceases  at  the  angles  of  the  ribs. 

The  intercostal  muscles  present  an  intermixture  of  tendinous 
and  fleshy  fibres ;  and  they  are  covered  inside  and  outside  the  chest 
by  a  glistening  fascia,  to  give  greater  protection  to  the  intercostal 
spaces. 

The  external  intercostal  muscles  elevate  the  ribs,  and  are  there- 
fore muscles  of  inspiration.  The  internal  intercostal  muscles  de- 
press the  ribs,  and  are  therefore  muscles  of  expiration. 

,  .  .  »_    •  There  are  eleven  intercostal  arteries  on  each 

Intercostal  Arteries.       •,        1  •  1    i-     .    .  .u     •    .         1        j 

side  which  lie  between  the  internal  and  ex- 
ternal intercostal  muscles.  The  two  upper  arteries  are  derived 
from  the  superior  intercostal  branch  of  the  subclavian  ;  the  remain- 
ing nine  are  furnished  by  the  thoracic  aorta  ;  and  since  this 
vessel  lies  rather  on  the  left  side  of  the  spine,  the  right  inter- 
costal arteries  are  longer  than  the  left.  The  upper  intercostal 
teries  from  the  aorta  ascend  obliquely  to  reach  their  intercostal 
■aces  ;  the  lower  run  more  transversely.  They  are  given  off  from 
the  back  of  the  descending  aorta,  and  as  they  pass  outwards  across 
the  bodies  of  the  vertebrae  they  are  covered  by  the  pleura  and  the 
tnpathetic  nerves;  the  right,  in  addition,  pass  behind  the  cesopha- 
s,  thoracic  duct,  and  the  vena  azygos  major ;  the  left  behind  the 
left  superior  intercostal  vein  and  the  vena  azygos  minor.  Having 
reached  the  intercostal  space,  each  artery  divides  into  an  anterior 
and  a  posterior  branch.     The  anterior  branch  in  direction  and  size 

Tboe  irregular  muMuIar  bandies  are  called  the  tubcatlal  muicles. 


198 


DORSAL   NERVES. 


appears  to  be  the  continuation  of  the  common  trunk.  At  first  it 
rwn^  along  the  middle  of  the  intercostal  space,  lying  upon  the  exter- 
nal intercostal  muscle,  and  separated  from  the  cavity  of  the  chest 
by  the  pleura  and  intercostal  fascia.  Here,  therefore,  it  is  liable 
to  be  injured  by  a  wound  in  the  back.  But  near  the  angle  of  the 
rib  it  passes  between  the  intercostal  muscles,  and  occupies  the 
groove  in  the  lower  border  of  the  rib  above.  Here  it  gives  off  a 
small  branch,  the  collateral  intercostal,  which  runs  for  some  dis- 
tance along  the  upper  border  of  the  rib  below,  .\fter  supplying 
the  muscles,  the  main  trunk  anastomoses  with  the  anterior  inter- 
costal branch  of  the  internal  mammary  artery.  In  some  cases 
this  branch  is  as  large  as  the  intercostal  itself,  and  situated  so 
as  to  be  directly  exposed  to  injury  in  the  operation  of  tapping  the 
chest. 

In  its  course  along  the  intercostal  space,  each  artery  sends 
branches  to  the  intercostal  muscles  and  the  ribs.  About  midway 
between  the  sternum  and  the  spine,  each  gives  off  a  small  branch, 
which  accompanies  the  lateral  cutaneous  branch  of  the  intercostil 
nerve.  The  continued  trunk,  gradually  decreasing  in  size,  become* 
very  small  towards  the  anterior  part  of  the  space,  and  is  placed 
more  in  the  middle  of  it.  Those  of  the  true  intercostal  spaces 
inosculate  with  branches  of  the  internal  mammary  and  thoracic 
branches  of  the  axillary;  those  of  the  false  run  between  the  layers 
of  the  abdominal  muscles,  and  anastomose  with  the  epigastric  and 
lumbar  arteries. 

The  posterior  or  dorsal  branch  passes  backwards  between  the 
transverse  processes  of  the  vertebrae,  on  the  inner  side  of  the  ante- 
rior costo-transverse  ligament,  and  is  distributed  to  the  muscles  and 
skin  of  the  back.  Each  sends  an  artery  through  the  intervertebral 
foramen  to  the  spinal  cord  and  its  membranes. 

On  the  right  side  the  intercostal  veins  terminate  in  the  vena 
azygos  major;  on  the  left,  the  seven  or  eight  lower  terminate  in 
the  vena  azygos  minor,  the  remamder  in  the  left  superior  inter- 
costal vein. 

The  usual  relation  which  the  intercostal  vessek  and  nerve  bear 
to  each  other  in  the  intercostal  space,  is,  that  the  vein  lies  upper- 
most, the  nerve  loivest,  and  the  artery  between  them. 
_        .  „  The  dorsal  nerves  are  twelve  in  number,  the 

first  emerging  between  the  first  and  second 
dorsal  vertebrjc,  and  do  not  form  a  plexus  as  in  the  cervical,  lum- 
bar, and  sacral  regions.  Each  dorsal  nerve  (like  all  the  spinal 
nerves)  arises  from  the  spinal  cord  by  two  roots,  an  anterior  or 
motor,  and  a  posterior  or  sensory.  The  sensory  root  has  a  ganglion 
upon  it.  The  two  roots  unite  in  the  intervertebral  foramen  and 
form  a  compound  nerve.     After  passing  through  the  foramen,  it  is 


Fig.  7t.— Diagram  op  a  Spikai.  Nbhvr. 
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connected  by  two  filaments  with  the  sympathetic  nerve,  and  then 
divides  into  an  anterior  and  a  posterior  branch.  The  posterior  or 
dorsal  branches  pass  backwards 
between  the  transverse  processes 
of  the  dorsal  vertebrae  and  di- 
vide into  internal  and  external 
branches ;  the  internal  branches 
pass  between  the  multifidus  spina; 
and  semispinalis  dorsi,  pierce  the 
rhomboidei  and  trapezius  mus- 
cles ;  the  six  upper  branches  be- 
come cutaneous  at  the  spinous 
processes  of  the  vertebrae  ;  the  six 
lower  supply  only  the  multifidus 
spinse,  not  giving  off  any  cu- 
taneous filaments ;  the  external 
branches  pass  through  the  longissi- 
raus  dorsi  and  supply  this  muscle, 
the  ilio-costalisand  their  continua- 
tions and  the  levatores  costarum  ; 
the  six  lower  branches,  in  addi- 
tion, distribute  cutaneous  filaments  to  the  skin.  These  branches 
will  be  described  more  fully  later  on  in  the  dissection  of  the 
back. 

, . ,  Tti^  intercostal  nerves  iiftUnt  anterior  d.\v'\s\or\i 

Intercostal  Nerves.         r  .u     j  _  i  j  .      i       ■ 

of  the  dorsal  nerves,  and  are  twelve  in  num- 
ber. Each  nerve  receives  a  filament  from  the  sympathetic,  and  then 
proceeds  between  the  intercostal  muscles  in  company  with,  and 
immediately  below,  the  corresponding  artery.  Midway  between 
the  spine  and  sternum,  they  give  off  lateral  cutaneous  branches, 
which  supply  the  skin  over  the  scapula  and  the  thorax.  The  inter- 
costal nerves  terminate  in  front  in  the  anterior  cutaneous  nerves. 
In  the  anterior  part  of  the  intercostal  space  the  nerves  lie  in  the 
substance  of  the  internal  intercostal  muscles,  and  at  the  costal  car- 
tilages get  to  the  inner  side  of  the  muscles,  passing  between  them 
and  the  pleura. 

The  intercostal  nerves  are  divided  into  two  sets :  the  six  upper 
are  called  the  pectoral  intercostals,  because  they  supply  the  struc- 
tures of  the  pectoral  region  ;  the  six  lower,  the  abdominal  intercos- 
tals, l)ecause  they  supply  the  chest  and  abdominal  walls. 

The  upper  or  pectoral  intercostal  nerves  pass  between  the  external 
and  internal  intercostal  muscles,  run  forwards  in  the  substance  of 
the  latter  muscle,  and  at  the  sternal  end  of  the  intercostal  spaces 
pierce  the  internal  intercostal  muscles  and  the  pectoralis  major,  to 
be  ultimately  distributed  to  the  skin  of  the  chest.     The  upper  inter- 
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I  Dcnrcs  nppljr  the  fentonscostannn,  serratns  posticus  stiprerkir, 
i  iateicostals,  and  the  irisBgvlara  stemi. 

The  Urtr  or  ahd^mim*/  intercvstcl  nerves  pass  like  the  upper 
!  btfwji  the  inter  coaul  mascles  as  &r  forwards  as  the  costal  car- 
Tbey  pass  behind  these,  and  then  mo  between  the  transrer- 
ilis  aod  internal  oblique,  as  £ar  as  the  oater  border  of  the  rectus^ 
ctng  the  sheath  of  the  muscle,  they  supply  it.  and  subseqaentijr 
end  as  the  anterior  ctitaiteoiis  Derres  of  the  abdomen.  They  supply 
the  intercostal  nrascles,  the  seiratus  posticus  inferior,  and  the  ab- 
itnal  parietal  nrascles. 
Notice  that  the  first  dorsal  oerre  ascends  nearly  perpendicularly 
over  the  neck  of  the  first  rib  to  form  part  of  the  brachial  plexus. 
This  nenre,  however,  gives  off  a  small  branch,  the  first  intercostal 
Bcrve,  to  supply  the  first  ituercostal  space.  Thb,  as  a  rule,  has  no 
^lateral  cutaneous  branch. 

Inttrcoital  fympkatit  glands. — These  are  situated  near  the  headi 
of  the  ribs;  there  are  some  between  the  layers  of  the  intercostal 
muscles.  They  are  of  small  size,  and  their  efferent  vessels  go  into 
the  thoracic  duct.  Some  of  the  upper  ones  on  the  right  side  pass 
into  the  right  lymphatic  duct.  We  have  seen  these  intercostal  glands 
enlarged  and  diseased  in  phthisis. 

Small  bromhial  arteries,  arising  on  the  right 
side  most  frequently  from  the  first  aortic  inter- 
costal (third  intercostal)  artery,  and  on  the  left 
from  the  thoracic  aorta,  accompany  the  bron- 
chial tube  on  its  posterior  aspect  info  the  substance  of  the  lung.* 
Their  distribution  and  office  will  be  considered  with  the  anatomy  of 
the  lung.  (Esophageal  arteries,  four  or  five  in  number,  proceed 
from  the  front  of  the  thoracic  aorta  to  ramify  on  tlie  oesophagus, 
where  they  inosculate  above  with  the  cesophageal  branches  of  the 
inferior  thyroid,  and  below  with  the  oesophageal  branches  of  the 
coronaria  ventriculi  and  phrenic  arteries.  ^msW posterior  mediastinal 
arteries  are  given  off  from  the  posterior  part  of  the  aorta,  and  supply 
the  lymphatic  glands  and  tissues  of  the  posterior  mediastinum. 

Having  finished  the  posterior  mediastinum,  replace  the  lung,  and 
turn  your  attention  once  more  to  the  great  vessels  at  the  root  of  the 
heart. 

p  .  .  This  vessel  is  about  two  inches    (j  cm.')   in 

onary     r  ery.       jgngth^  and  conveys  the  venous  blood  from  the 

heart  to  the  lungs.     It  proceeds  from  the  upper  part  of  the  base  of 

the  right  ventricle,  and  passes  upwards  and  backwards  along  the 


Bronchial  and 
CEsophageal 
Arteries. 


•On  the  left  side  there  are  usually  two  bronchial  arteries — a  superior,  arising 
rrom  the  highest  part  of  the  thoracic  aorta,  and  an  inferior,  arising  about  an  incb 
(^.j  cm.)  lower  down. 
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left  side  of  the  aorta  to  the  concavity  of  the  arch  of  the  aorta, 
where  it  divides  into  two  branches,  a  right  and  a  left,  one  for  each 
lung.  At  its  origin  it  has  on  each  side  an  auricular  appendix  and  a 
coronary  artery,  and  lies  in  front  of  the  root  of  the  aorta.  The 
pulmonary  artery  and  the  aorta  are  surrounded  for  two  inches 
{j  cm.')  by  a  common  sheath  of  pericardium.  The  right  branch, 
the  larger  and  longer,  jiasses  horizontally  below  the  arch  of  the 
aorta,  behind  the  ascending  aorta  and  the  superior  vena  cava,  to 
the  root  of  its  lung  ;  the  left  is  easily  followed  to  its  hing  by  remov- 
ing the  layer  of  pericardium  investing  it,  when  it  will  be  found  to 
pass  horizontally  in  front  of  the  descending  aorta  and  the  left 
bronchus  to  the  root  of  the  left  lung. 

Search  should  be  made  for  a  short  fibrous  cord  which  connects 
the  commencement  of  the  left  pulmonary  artery  with  the  concavity 
of  the  arch  of  the  aorta.  This  cord  is  the  remains  of  the  ductus 
arteriosus,  a  canal  which  in  foetal  life  conveyed  blood  from  the  pul- 
monary artery  to  the  aorta. 

Draw  towards  the  left  side  the  first  part  of  the  arch  of  the 
aorta,  and  dissect  the  pericardium  from  the  great  vessels  at  the 
base  of  the  heart.  Thus  a  good  view  will  be  obtained  of  the 
trachea  and  its  bifurcation  into  the  two  bronchi.  Below  the  divi- 
sion of  the  trachea  the  right  pulmonary  artery  is  seen  passing  in 
front  of  the  right  bronchus.  The  superior  vena  cava  and  aorta  are 
seen  in  front  of,  and  nearly  at  right  angles  to,  the  right  pulmonary 
artcr)'.  The  vena  azygos  major  is  seen  arching  over  the  right 
bronchus  and  terminating  in  the  vena  cava  sujjerior,  just  before  this 
vein  pierces  the  pericardium.  Notice,  especially,  a  number  of 
lymphatic  glands  called  bronchia/,  at  the  angle  of  bifurcation  of  the 
iracliea.  The  situation  of  these  glands  in  the  midst  of  so  many 
tubes  cx])lains  the  variety  of  symptoms  which  may  be  produced  by 
their  enlargement. 

The  nerves  of  the  heart  come  from  the  pneu- 
mogastric  and  its  recurrent  branch,  and  the 
three  cervical  ganglia  of  the  sympathetic. 
The  pneumogastric  gives  off  (generally)  two 
or  more  filaments  (cardiac),  which  proceed  from  the  main  trunk  in 
the  neck,  or  from  its  recurrent  branch.  The  sympathetic  sends 
three  (cardiac)  filaments :  one  from  the  upper  cervical  ganglion,  a 
second  from  the  middle,  and  a  third  from  the  lower  ;  and  they  are 
called,  respectively,  the  upper,  middle,  and  lower  cardiac  nerves 
of  the  sympathetic. 

The  minute  and  delicate  nerves  froni  these  several  sonrees  on  etch   side  pass 
dowDwanls  to  ihc  base  of  the  heart.     They  vary  very  mach  in  their  precise  rela- 
»  to  the  c^eal  vessels  upon  which  Ihey  run  ;  liul,  speaking  generally,  it  may  \x 
I  that  the  nerves  on  the  right  side  run  chiefly  behind  the  arch  of  the  aorta  ; 
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those  on  the  left,  in  front  of  it  Eventually  they  form,  by  their  mutual  snbdirisicas 

and  interlacement,  ao  intricate  network  of  nerves,  termed,  according  to  their  poi- 

lion,  the  superficial  and  the  deep  cardiac  plexus. 

The  superficial  and  smaller  cardiac  plexus  lies  in  the  concavity  of  the  ardi  of 
L^lhe  aorta  in  front  of  the  right  pulmonary  artery.  It  is  closely  connected  with  tbc 
fdeep  plexus.  It  receives  the  upper  cardiac  branch  of  the  left  sympathetic,  the 
'  lower  cervical  cardiac  branch  from  the  IcA  pneumogostric,  and  Blanoents  from  tk* 

deep  plexus.     In  it  is   usually  found  a  small  ganglion,  gan^liom   of  Wri^of, 


Fig.  72.— Diagram  SHOwntc  trs  Cokstitubkts  op  the  Root  op  Each  Lung,  ako  tkcxs 
Rklativi  Position;  also  thk  Position  op  the  Valvks  op  the  Heakt.  The 
Arkows  Inoicatb  the  DiEEcnoMS  IN  WHICH  Aoaric  aho  Mitkal  MuaMOiis  aee 
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placed  beneath  the  arch  of  the  aorta  on  the  right  side  of  the  ductus  arteriosus. 
This  plexus  distributes  branches  to  the  anterior  coronary  and  the  anterior  pulmoo- 
ary  plexuses.  , 

The  deeper  and  larger  cardiac  plexus  is  liliuted  behind  the  arch  of  the  aorta  in 
front  of  the  bifurcation  of  the  trachea  and  immediately  above  the  right  pulmooaiy 
artery.  To  see  it  the  pericardial  covering  of  the  aorta  must  be  carefiiUy  removed 
and  Ibe  vessel  hooked  forwards  and  to  the  left.     This  plexus  is  formed  by  all  the 
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Tdiac  brancbes  of  tbe  rigbt  tod  left  sympathetic  ganglia,  and  by  the  cardiac 
branches  of  the  pneumogastric  and  recurrent  laryngeal  nerves,  except  the  left 
superior  canliac  liranch  of  the  sympathetic  and  the  left  cervical  cardiac  branch  of 
the  pneumogaslric,  both  of  which  pass  to  the  superficial  cardiac  plexus.  The 
branches  from  the  right  side  of  this  plexus  descend  chiefly  in  front  of  the  pul- 
monary artery  and  pass  to  the  anterior  pulmonary  plexus  and  to  tbe  anterior  cor- 
onary plexus ;  a  few  branches  which  pass  behind  the  pulmonary  artery  are  dis- 
tributed to  the  right  auricle  and  to  the  posterior  coronary  plexus.  The  branches 
from  the  Irfi  side  of  the  plexus  go  to  the  left  auricle,  the  anterior  pulmonary 
plexus,  but  chiefly  to  the  posterior  coronary  plexus. 

From  the  cardiac  plexuses,  as  a  common  centre,  the  nerves  pass  off  to  the  heart, 
forming  plexuses  around  the  coronary  arteries.  Thus,  tbe  anterior  coronnry 
plfxus  (derived  chiefly  from  the  superficial  cardiac)  accompanies  the  anterior  cor- 
onary artery.  Tht  ficstrrior  <cronnry  plexus  (derived  chiefly  from  the  left  side  of 
the  deep  cardiac)  runs  with  the  posterior  coronary  artery.  The  two  plexuses  com- 
municate at  the  apex  of  the  heart,  and  in  the  ventricular  septum. 

It  is  not  an  easy  matter  to  trace  the  nerves  into  the  substance 
of  the  heart.  For  this  purpose  a  horse's  heart  is  the  best,  and 
previous  maceration  in  water  is  desirable.  The  iierves  in  the  sub- 
stance of  the  heart  are  peculiar  in  this  respect  ;  that  they  present 
minute  ganglia  in  their  course,  which  are  presumed  to  preside  over 
the  rhythmical  contractions  of  the  heart. 

_        .  ,  ..         Draw  aside  the   margin    of  the   right  lung: 

Constituents  of  the       j     -j    ..  °  v.         .\. 

Root  of  e«ch  Lune    divide  the  superior  vena  cava  above  the  vena 

azygos,  and  turn  down  the  lower  part.  Re- 
move the  layer  of  pericardium  which  covers  the  pulmonary  veins, 
and  the  constituent  parts  of  the  root  of  the  right  lung  will  be 
exposed.  It  is  composed  of  the  pulmonary  artery,  the  pulmonary 
veins,  bronchus,  bronchial  vessels,  anterior  and  fwsterior  pulmonary 
plexuses,  and  some  lymphatics.  The  following  is  the  disposition 
of  the  large  vessels  forming  the  root  of  the  lung.  In  front  are  the 
two  pulmonary  veins ;  behind  the  veins  are  the  subdivisions  of  the 
pulmonary  artery ;  behind  the  artery  are  the  divisions  of  the 
bronchus.  From  above  downwards  they  are  disposed  thus :  On 
the  right  side  we  find — ist,  the  bronchus;  2d,  the  artery ;  3d,  the 
veins.  On  the  left  we  find — ist,  the  artery ;  jd,  the  bronchus ; 
3d,  the  veins — as  shown  in  Fig.  72. 


DISSECTION  OF  THE  HEART. 

The  heart  b  conical  in  form,  and  more  or  less  convex  on  its  external 
.  .  aspect,    with   the   exception    of  that   portion 

°** '°"'  lying  on  the  tendinous  centre  of  the  diaphragm, 

which  is  flattened.  It  is  situated  obliquely  in  the  thorax  between 
the  two  lungs,  and  is  completely  surrounded  by  the  pericardium. 
It  extends  from  the  fifth  to  the  eighth  dorsal  vertebra,  with  its 
base  directed  upwards  and  to  the  right,  its  apex  downwards  and  to 
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the  left,  where  during  life  it  beats  in  the  fifth  intercostal  space,  two 
inches  (j  cm.)  below  the  nipple  and  an  inch  (^.j  cm.)  to  its  sternal 
side.  The  position  which  the  heart  bears  to  the  thoracic  walls  hw 
l)een  already  described  (p.  177);  it  varies,  however,  in  different 
subjects,  and  as  a  rule  is  higher  in  the  dead  body  than  in  the  living, 
owing  to  the  shrinking  of  the  lungs. 

The  anterior  surface  of  the  heart  is  convex  and  looks  upwards 
and  forwards  ;  the  posterior  surface  is  flattened  and  rests  upon  the 
diaphragm :  the  former  is  chiefly  formed  by  the  right  ventricle,  the 
latter  by  the  left  ventricle.  The  rig)it  border  is  sharp  ( margo  acuttu); 
while  the  left  border  is  thick  and  rounded  {margo  oblusus). 

ci  w  •  h  '^'^^  ^'''^  '^^  ^'"^  heart  is  dependent   upon  so 

"^  many  conditions,  that  the  following  measure- 

ments must  be  received  with  more  or  less  limitation.  An  average 
heart  will  measure,  in  its  transverse  direction  at  the  base,  three  and 
a  half  inches  (JS.j cm.);  in  its  length,  about  five  inches  (12. j  cm.); 
in  its  thickness,  two  and  a  half  inches  (6.2  cm.).  The  weight  is 
from  ten  to  twelve  ounces  {28J  to  336.6  grm.)  in  the  male,  and 
from  eight  to  ten  {226.4  to  ^^3  P""*-)  '"  the  female;  but  much 
depends  upon  the  size  and  condition  of  the  body  generally.  As  a 
rule,  the  heart  gradually  increases  in  length,  breadth,  and  thicknos 
from  childhood  to  old  age. 

Notice  two  longitudinal  grooves  (su/ct)  on  the  front  and  back 
surfaces  of  the  heart,  which  extend  from  the  base  of  the  ventricles 
to  the  apex,  and  which  indicate  the  septum  between  the  two  ven- 
tricles ;  the  anterior  groove  lies  nearer  to  the  left  side,  the  posterior 
to  the  right  side  of  the  heart. 

A  circular  groove,  nearer  the  base,  marks  the  separation  between 
the  auricles  and  ventricles.  In  the  circular  and  longitudinal 
furrows,  surrounded  by  more  or  less  fat,  run  the  coronary  vessels, 
the  nerves,  and  the  lymphatics. 

The  heart  is  a  double  hollow  muscular  organ  ;  that  is,  it  is 
composed  of  two  hearts,  a  right  and  a  left,  separated  by  a  septum, 
and  not  communicating  with  each  other  except  during  uterine, 
and  rarely  in  adult,  life.  Each  half  consists  of  two  cavities,  an 
auricle  and  a  ventricle,  which  communicate  by  a  wide  orifice,  the 
auricuio-ventricular  opening.  The  right  half  of  the  heart  propels 
venous  blood  to  the  lungs,  and  is  called  the  pulmonary ;  the  left 
propels  arterial  blood  from  the  lungs  throughout  the  body,  and  is 
called  the  systemic.  These  two  hearts  are  not  placed  apart,  be- 
cause important  advantages  result  from  their  union.  By  being 
enclosed  in  a  single  bag  they  occupy  less  room  in  the  chest  ;  and 
the  action  of  their  corresponding  cavities  being  precisely  synchro- 
nous, their  fibres,  mutually  intermixing,  contribute  to  their  mutual 
support. 


Right  Auricle. 


THE    RIGHT   AUWCl-E, 


The  cavities  of  the  heart  should  now  be  examined  in  the  order 
in  which  the  blood  circulates  through  them. 

This  is  situated  at  the  right  side  of  the  base  of 
the  heart,  and  forms  a  quadrangular  cavity,  the 
atrium  or  sinus  vrnosus,  between  the  two  vente  cavse,  from  which 
it  receives  the  blood.  From  its  front  a  small  pouch  projects 
towards  the  left,  and  overlaps  the  root  of  the  aorta ;  this  part  is 
termed  the  appemlix  auricula,  and  resembles  a  dog's  ear  in  shajic. 

Make  a  crucial  incision  over  the  anterior  surface  of  the  auricle, 
extending  one  prong  into  the  appendix.  The  interior  is  lined  by  a 
polished  membrane  called  the  endocardium,  and  is  everywhere 
smooth  except  in  the  appendix,  where  the  muscular  fibres  are 
collected  into  bundles,  called,  from  their  resemblance  to  the  teeth 
of  a  comb,  musculi  pectinati.  They  radiate  from  the  auricle  to  the 
edge  of  the  auriculo-ventricular  opening. 

The  following  objects  are  seen  on  opening  the  auricle  : — 

Eustachian  valve. 


Superior  vena  cava. 
Inferior  vena  cava. 
Coronary  sinus. 
Auriculo-ventricular  opening. 
Foramina  Tbebesii. 

Musculi  i-^ctinali. 


Coronary  valve. 
Annulus  ovalis. 
Fos.<>a  ovalis. 
Tubercle  of  Lower. 


Examine  carefully  the  openings  of  the  two  vena  cava :  they 
are  not  directly  opposite  to  each  other ;  the  superior  cava  opens 
into  the  auricle  on  a  plane  rather  in  front,  and  a  little  to  the  left, 
of  the  inferior,  so  that  its  orifice  is  opposite  to  the  auriculo-ventri- 
cular opening.  The  inferior  cava,  after  passing  through  the  ten- 
dinous centre  of  the  diaphragm,  makes  a  slight  curve  to  the  left 
before  it  opens  into  the  lowest  part  of  the  auricle  ;  its  direction 
is  upwards  and  inwards,  so  that  the  stream  of  blood  is  directed 
towards  the  auricular  septum.  The  orifice  of  each  vena  cava 
is  nearly  circular,  and  surrounded  by  circular  muscular  fibres  con- 

Btinuous  with  those  of  ihe  auricle. 

The  posterior  wall  of  the  auricle  is  formed  by  the  partition 
between  the  auricles,  the  septum  auricularum.  Upon  this  septum, 
above,  and  to  the  left  of  the  orifice  of  the  vena  cava  inferior,  is 
an  oval  depression  {Jossa  ox>alis),  bounded  by  a  prominent  border 
{annulus   cnmlis).     This  depression    indicates  the  remains  of  the 

lopening  (foramen  iwale)  through  which  the  blood  in  foetal  life 
{>assed  from  the  right  into  the  left  auricle.  After  birth  this  open- 
ing closes  ;  but  if  the  closure  is  imperfect,  the  stream  of  dark 
blood  in  the  right  auricle  mixes  with  the  florid  blood  in  the  left, 
and  occasion.s  what  is  called  cyanosis.  A  valvular  communication, 
however,  not  infrequently  exists  between  the  auricles  in  this  situation 
rhich  is  not  attended  with  indications  of  this  disease. 
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A  more  or  less  noticeable  fold  of  the  lining  membnne,  fit 
Enttachianvahe,  may  be  seen  projecting  from  the  front  raaijinoJ 
the  vena  cava  inferior  to  the  front  border  of  the  fossa  ovalisw  It  s 
placed  between  the  inferior  vena  cas-a  and  the  lower  margin  of  Ihe 
annulus  ovalis.  Curved  in  shape,  it  passes  forwards  and  ends  in  tm 
comua  ;  of  which,  one  is  attached  to  the  annulus  ovalis,  the  ottat 
is  lost  on  the  wall  of  the  auricle.  It  consists  of  a  reduplicatioD  of 
the  endocardium  and  contains  some  niuscular  tissue.  It  is  the  tta- 
nant  of  a  valve,  which  was  of  considerable  size  in  foetal  life,  and 
served  to  direct  the  current  of  blood  from  the  vena  cava  inferior, 
through  the  foramen  ovale,  into  the  left  auricle. 

To  the  left  of  the  Eustachian  valve,  that  is,  between  its  renuiiu 


Auriculo- ventricular 
orifice. 

Foua  OTab». 

Opening  of  the  coronary 

vein. 
Line  of  Eustachian  valve. 


Fig.  73. — DiACKAM  or  ths  lirTBNiOR  or  ths  Right  Avkicuk. 

and  the  auriculo-ventricular  opening,  is  the  orifice  of  the  corenarj 
sinus.  The  sinus  is  about  an  inch  (2.^  cm.)  in  length  and  receives 
the  great  cardiac  vein,  the  posterior  cardiac  vein,  and  the  obliqoe 
vein  (of  Marshall),  and  will  nearly  admit  the  end  of  the  little  fin- 
ger. It  is  surrounded  by  muscular  fibres,  and  is  guarded  by  a 
semicircular  fold  of  the  endocardium,  called  the  zui/pe  0/  Theht- 
sius,*  to  prevent  regurgitation  of  the  blood  during  the  auricular 
contraction. 

Here  and  there  upon  the  posterior  wall  of  the  auricle  may  be 
observed  minute  openings,  called  foramina  Titebesii ;  some  being 
the  orifices  of  small  veins  returning  blood  from  the  substance  of 
the  heart ;  others  being  simple  depressions  in  the  muscular  tissue. 
To  the  left,  and  rather  in  front  of  the  orifice  of  the  vena  cava  in- 


*  This  valve  is  occasionally  double. 
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frior,  is  the  auricula-ventricular  opening,  guarded  by  the  tricuspid 
live.  It  is  oval  in  form,  and  will  admit  the  passage  of  three 
agers.  Lastly,  between  the  orifices  of  the  superior  and  inferior 
enxcavse  is  a  rounded  elevation,  the  tubercle  of  Lower*  (not  seen 

the  diagram),  which  is  supposed  to  direct  the  current  of  blood,  in 
ital  life,  from  the  superior  cava  to  the  auriculo-ventricular  opening. 

The  muscuU  peclinati  are  parallel  muscular  elevations  running 
cross  the  inner  surface  of  the  auricular  appendix,  and  to  a  slight 
(tent  also  of  the  sinus  venosus. 

■  ht  V    tr"  1  ^^'^  forms  ihe   right  border  and  about  two- 

jg        en   ic  e.  thirds  of  the  front  surface  of  the  heart.     To 

» examine  its  interior,  a  triangular  flap  should  be  raised  from  its  an- 
^rior  wall.  The  apex  of  this  flap  should  be  below  ;  one  cut  along 
Ihe  right  edge  of  the  ventricle,  the  other  along  the  line  of  the 
jrentricular  septum.  Observe  that  the  wall  of  the  ventricle  is  much 
thicker  than  that  of  the  auricle.  The  cavity  of  the  ventricle  is 
conical,  with  base  upwards  and  to  the  right.  Its  inner  wall  is  con- 
vex, and  is  formed  by  the  septum  ventriculorum.  The  upper  and 
front  part  presents  a  smooth  passage,  the  infumiibulum  or  conus 
arteriosus,  which  leads  to  the  opening  of  the  pulmonary  artery. 
It  is  situated  to  the  left  and  in  front  of  the  auriculo-ventricular 
opening,  and  about  three-fourths  of  an  inch  {i8  mm.')  higher. 
The  following  objects  are  seen  in  the  right  ventricle  : — 


Columnse  cameje.  Auriculo-ventricular  opening. 

Chordae  tendmex.  PalmoDory  opening — 


^^arded  by  the  tricuspid  and  semilunar  valves. 

1  From  its  walls  project  bands  of  muscular  fibres,  columnce  camea, 

of  various  length  and  thickness,  which  cross  each  other  in  every 
direction  ;  this  muscular  network  is  generally  filled  with  coagulated 
blood.  Of  these  columnae  cameae  there  are  three  kinds:  one 
stands  out  in  relief  from  the  ventricle  ;  another  is  attached  to  the 
ventricle  by  its  extremities  only,  the  intermediate  portion  being 
free;  a  third,  and  by  far  the  most  important  set,  called  musculi 
papittares,  is  fixed  by  one  extremity  to  the  wall  of  the  ventricle, 
while  the  other  extremity  gives  attachment  to  the  fine  tendinous 
cords,  chorda  (endinea,  which  regulate  the  action  of  the  tricuspid 
valve.  The  number  of  these  musculi  papillares  is  equal  to  the 
number  of  the  chief  segments  of  the  valve;  hence  there  are  three 
in  the  right,  and  two  in  the  left  ventricle.  Of  those  in  the  right 
ventricle,  one  is  attached  to  the  septum. 

There    are    two   openings    in    the    right    ventricle.     One,  the 
auritulo-ventricular,  through  which  the  blood  passes  from  the  aur- 


*  Moft  distinct  in  quadmpeds. 
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icle,  is  oval  in  form  and  placed  at  the  base  of  the  ventricle.  It  is 
surrounded  by  a  ring  of  fibrous  tissue,  to  which  is  attached  the 
tricuspid  valve. 

_.        -J  V  1  This  is  situated  at  the  right  auriculo-ventricular 

^'  opening,  and  consists  of  three  triangular  flajis. 

Like  all  the  valves  of  the  heart,  it  is  formed  by  a  fold  of  the 
lining  membrane  {endocardium)  of  the  heart,  strengthened  by 
fibrous  tissue,  in  which  a  few  muscular  fibres  may  be  demonstrated. 
The  bases  of  the  valves  are  continuous  with  one  another,  so  that 
they  form  a  membranous  ring  between  the  auricle  and  ventricle, 
while  the  segments  project  into  the  cavity  of  the  right  ventricle. 
Of  its  three  flaps,  the  largest  or  anterior  is  so  placed,  that,  when 
not  in  action,  it  partially  covers  the  orifice  of  the  pulmonary 
artery ;  another,  the  internal,  corresponds  with  the  inferior  wall 
of  the  ventricle;  the  third,  or  posterior,  rests  upon  the  septum 
ventriculorum. 

Observe  the  arrangement  of  the  tendinous  cords  which  regulate 
the  action  of  the  valve.  First,  they  are  all  attached  to  the  ven- 
tricular surface  of  the  valve.  Secondly,  the  tendinous  cords  pro- 
ceeding from  a  given  papillary  muscle  are  attached  to  the 
adjacent  halves  of  two  of  the  flaps  ;  consequently,  when  the  ventricle 
contracts,  and  the  papillary  muscle  also,  the  adjacent  borders  of 
the  flaps  will  be  approximated.  Thirdly,  to  insure  the  strength  of 
every  part  of  the  valve  the  tendinous  cords  are  inserted  at  three 
different  points  of  it  in  straight  lines  ;  accordingly,  they  are  divi- 
sible into  three  sets.  Those  of  the  first,  which  are  three  or  four  in 
number,  are  attached  to  the  base  of  the  valve ;  those  of  the  second, 
from  four  to  six,  proceed  to  the  middle  of  its  ventricular  surface; 
those  of  the  third,  which  are  the  smallest  and  roost  numerous,  are 
attached  to  its  free  margin.* 

These  are  three  semicircular  membranous  folds. 
like  watch-pockets,  situated  at  the  orifice  of 
the  pulmonary  artery.     They  are  attached  by 
their  convex  borders  to  the  root  of  the  artery;  their  free  edges  look 


Pulmonary  or  Semi- 
lunar Valves. 


*  The  best  mode  of  showing  the  action  of  the  valve  \%  to  introduce  a  glass  tale 
into  the  pulmonary  artery,  and  then  to  pnur  water  through  it  into  the  Tentrkle 
until  tlic  cavity  is  quite  distended.  By  gently  s>)ueezing  the  ventricle  in  the  band, 
so  as  artificially  to  imitate  its  natural  cootraclion,  the  tricuspid  valve  will  flap 
back  like  a  flood-gate,  and  close  the  auriculoventricul.ir  opening.  In  this  way  one 
can  understand  how,  when  the  ventricle  contracis,  the  blood  catches  the  margin  of 
the  valve,  and  by  its  pressure  gives  it  the  proper  distention  and  figure  rer|nisite  to 
block  up  the  aperture  iuto  the  auricle.  It  is  obvious  that  the  tendinous  cords  will 
prevent  the  valve  from  Rapping  back  into  the  auricle ;  and  this  purpose  is  assisted 
by  tlie  papillary  muscles,  which  nicely  ndjust  the  degree  of  tension  of  the  cords  at 
1  time  when  they  would  otherwise  be  too  much  slackened  by  the  contraction  of  the 
jrcotricie. 
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^Tipwards,  and  present  a  festooned  border,  in  the  centre  of  which  is 
a  small  cartilaginous  body  called  the  nodulus  or  corpus  Aranlii. 
The  use  of  these  bodies  is  plain.  Since  the  valves  are  semilunar, 
when  they  fall  together  they  would  not  exactly  close  the  artery ; 
there  would  be  a  space  of  a  triangular  form  left  between  them  in  the 
centre,  just  as  there  is  when  we  put  the  thumb,  fore,  and  middle 
fingers  together.  This  space  is  filled  up  by  these  nodules,  so  that 
the  closure  becomes  complete. 


Fig.  74.— Akatohv  o»  tub  Hi*»t— Ri<;mt  Sidi. 
Svfty  of  riRht  auricle.  9.  Appendix  auricula;  hi  iu  cavity  are  Men  the  musculi  pcctin- 
A(i.  5.  Superior  vena  cavj,  opening  into  the  upiier  p^rt  of  right  auricle.  4.  Inferior 
T«>na  cava.  5.  Fosiui  oTa)i<  ;  the  prominent  ridge  ^unrnunaing  it  ift  tlie  annulu*  ovallK.  6.  Ens* 
(ffchiin  valve.  7.  0|>ening  of  the  coronary  vein.  8.  Coronary  valve.  9.  Entrance  of  the 
•lirlculn-ventricular  opening.  Between  the  figures  i  and  9,  two  or  three  foramina  Thcbesii 
are  w<en.  «.  Right  ventricle.  ^.  r.  Cavity  of  right  ventricle,  on  the  walls  of  which  col- 
umnx  carnez  are  keen;  c  '\%  placed  in  the  channel  leailing  upwards  to  Ihe  pulmonary 
artery,./.  t,f.  Tricuspid  valve:  e  li  placed  in  the  anterior  flap,  /  on  the  right  flap. 
/;,  Lxtng  columoa  camea,  to  theapex  of  which  the  anterior  anil  right  flaps  are  connected  by 
diordje  lendutee,  k.  The  "  long  moderator  band."  I*.  The  two  columnsc  carnex  of  the 
right  flap.  k.  Attachment  by  chordz  tendineae  of  the  left  limb  of  the  anterior  flap.  /,  /. 
CHord«  tendineae  of  the  more  fixed  portion  of  the  valve  m.  Valve  of  the  pulmonary 
artery.  «.  Apex  of  left  appendix  aiiriculc  o.  Left  ventricle.  /.  Ascending  aorta,  q.  Its 
trat»vc7«c  portion  with  the  three  arterial  trunks  which  arise  from  the  arch.  r.  Descending 
aorta. 


The  valves,  two  anterior  and  one  posterior,  are  composed  of 
folds  of  the  endocardium,  or  lining  membrane  of  the  heart.  Between 
the  folds  is  a  thin  layer  of  fibrous  tissue,  which  is  prolonged  from 
the  fibrous  ring  at  the  orifice  of  the  artery.  This  layer  of  fibrous 
tissue,  however,  reaches  the  free  edge  of  the  valve  at  three  points 
only:  namely,  at  the  centre,  or  corpii?  Arantii,  and  at  each  ex- 
j  trcmity.  Between  these  points  it  stops  short,  and  leaves  a  crescent- 
L     shaped  portion  of  the   valve,  which  is  thinner  than  the  rest,  and 
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consists  of  the  endocardial  membrane.  This  crescent-shaped  por- 
tion, called  the  lunula,  is  not  wholly  without  fibrous  tissue ;  a  thin 
tendinous  cord  runs  along  its  free  edge,  to  give  it  additional 
strength  to  resist  the  pressure  of  the  blood.  Behind  each  of  the 
valves  the  artery  bulges  and  forms  three  slight  dilatations  called  the 
sinuses  of  Valsalva.  These,  we  shall  presently  see,  are  more  marked 
at  the  orifice  of  the  aorta. 

The  action  of  these  valves  is  evident.     During  the  contraction 
of  the  ventricle  the  valves  lie  against  the  side  of  the  artery,  and 


Kio.  75— Anatomy  op  thi  Heakt— Lift  Side. 
.  Cavity  of  left  auricle,  a.  Cavity  of  the  appendix  auricuiz,  near  the  apex  of  which  ar«  teen 
mu&culi  pcctinatf.  3.  Opening  of  ttie  two  right  pulmonary  veina.  4.  The  sinus  into  which 
the  Jefl  pulinonar>- veins  open.  5.  Left  pulmonary  vein*.  6.  Auriculo-vcntricular  opening. 
7.  Coronary  vein,  lyinc  in  the  aiiriculo-ventricular  groove.  8.  l.cft  venftclc.  o,  9.  Cavity 
of  the  left  ventricle;  the  figures  rest  on  the  septum  ventriculorum.  «.  Mitral  valve;  it* 
flaps  arc  connected  hy  chords  tendines  to  ^,^, /.  Columnx  camea^  r,  f .  Fixed  columnx 
camCK,  forming  part  of  the  internal  surface  of  the  ventricle,  d.  Arch  of  the  aorta,  from 
lit  of  which  the  three  trunks  (arterial)  are  seen     r.  Pu 


the  summit  of  which  the  three  trunks  (arterial) 

ated  ductus  arteriosus,    i.  Left   pulmonary  artery. 

appendix  of  right  auricle. 


.   I'ulmonary  artery.    /,  Obliter- 
h.  Right  ventricle.    1.  Point  of  the 


offer  no  impediment  to  the  current  of  blood  ;  during  its  dilatation 
the  elasticity  of  the  distended  artery  would  force  back  the  column 
of  blood,  but  that  the  valves,  being  caught  by  the  refluent  blood, 
bag,  and  fall  together  so  as  to  close  the  tube.  The  greater  the 
pressure,  the  more  complete  is  the  closure.  The  coats  of  the  artery 
are  very  elastic  and  yiel(f?hg,  while  the  valve,  like  the  circumfer- 
ence to  which  it  is  attached,  is  quite  unyielding;  consequently, 
when  the  artery  is  distended  by  the  impulse  of  the  blood,  its  wall 


LEFT   AURICLE. 


is  removed  from  the  contact  of  the  free  tnargin  of  the  valves,  and 
these  are  the  more  readily  caught  by  the  regurgitating  motion  of 
the  blood.  The  force  of  the  reflux  is  Sustained  by  the  tendinous 
part  of  the  valves,  and  by  the  muscular  wall  of  the  ventricle  (prob- 
ably in  a  state  of  contraction).  The  valves  are  capable  of  sustain- 
ing a  weight  of  sixty-three  pounds  before  they  give  way.  The 
thinner  portions  {lunu/a)  become  placed  so  as  to  lie  side  by  side, 
each  one  with  that  of  the  adjacent  valve.  This  may  be  demon- 
strated by  filling  the  artery  with  water. 

This  is  situated  at  the  left  side  and  posterior 
part  of  the  base  of  the  heart,  and  is  somewhat 
smaller  than  the  right  auricle.  It  consists,  like  the  right  auricle, 
of  a  cavity — the  sinus  venosus — and  the  auricular  appendix.  It  is 
quadrilateral,  and  receives  the  four  pulmonary  veins,  two  on  either 
side,  which  return  the  oxygenated  blood  from  the  lungs.  From 
its  upper  and  left  side,  the  auricular  appendix  projects  towards  the 
right,  curling  over  the  root  of  the  pulmonary  artery.  The  auricle 
should  be  opened  by  a  horizontal  incision  along  the  ventricular 
border  of  the  auricle,  and  another  should  be  made  upwards  from 
the  centre  of  the  first  incision. 

The  interior  of  the  atrium  is  smooth  and  flat,  but  in  the  appendix 
there  are  numerous  raised  muscular  bands,  the  rousculi  pectinati. 
The  interior  presents  the  following  objects  for  examination  :  — 

The  orifices  of  the  foar  pulmonary  veins. 
The  auriculo- ventricular  opening. 
The  musculi  pectinati. 

The  openings  of  the  pulmonary  veins  are  seen  in  the  posterior  wall, 
two  on  the  right  side  (sometimes  three),  and  two  on  the  left  side. 
They  are  not  guarded  by  valves.  Upon  the  septum  between  the 
auricles  is  a  semilunar  depression,  indicating  the  remains  of  the 
foramen  ovale.  The  auriculo-ventricular  opening,  situated  at  the 
lower  and  front  part  of  the  auricle,  is  smaller  than  that  of  the  right 
le,  and  somewhat  oval.  Its  long  axis  is  nearly  transverse,  and, 
the  adult,  will  admit  the  passage  of  two  fingers.  The  musculi 
tctinati  are  also  smaller  and  fewer  than  in  the  right  auricle. 

„       .  .  This  occupies  the  left  border,  and  forms  the 

e       en  nc  e.  a^x  of  the   heart.     One-third  of  it  only  is 

en  on  the  anterior  surface,  the  rest  being  on  the  posterior.     To 
amine  the  interior,  raise  a  triangular  flap,  with  the  apex  below, 
>m  its  front  wall.     Observe  that  its  wall  is  about  three  times  as 
lick  as  that  of  the  right  ventricle,  and  that  this  thickness  gradually 
liminishes  towards  the  apex.     The  interior  of  the  left  ventricle 
resents  the  following  objects  for  examination  ; — 

Auriculn-ventricalar  opening.  Auriculo-ventricular  or  mitral  valves. 

Aoitic  opening.  Semilunar  valves. 

Columnx  camese. 
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These  parts  so  closely  resemble  that  of  the  right  that  there  is  no 
necessity  to  describe  them  in  detail.  The  auricMfo-ventricula> 
valve  consists  of  two  flaps  ;  hence  its  name,  mitral  or  bicusf>it{.  The 
larger  of  these  flaps  is  placed  between  the  aortic  and  auricnlo- 
vcntriciilar  orifices.  There  are  only  two  muscuU papillares  :  one 
attached  lo  the  anterior,  the  other  to  the  (X)sterior  wall  of  the 
ventricle.  They  are  thicker,  and  their  chonia  lendineet  stronger, 
than  those  of  the  right  ventricle,  but  their  arrangement  is  precisely 
similar.  From  the  upper  and  back  part  of  the  ventricle  a  smooth 
pas.sage  leads  to  the  orifice  of  the  aorta.  This  orifice  is  placed  in 
the  groove  between  the  two  auricles,  and  somewhat  in  front  and  to 
the  right  side  of  the  left  auriculo-ventricular  opening.  The  two 
orifices  are  close  together,  and  only  separated  by  the  larger  flap  of 
the  mitral  valve.  The  aortic  orifice  is  guarded  by  three  semilunir 
valves,  of  which  the  arrangement,  structure,  and  mode  of  action 
are  similar  to  those  of  the  pulmonary  artery.  Their  framework  b 
proportionately  stronger,  consistently  with  the  greater  strength  of 
the  left  ventricle,  and  the  greater  impulse  of  the  blood.  In  the 
iinuses  of  Valsalva  are  observed  the  orifices  of  the  two  coronary 
arteries ;  the  left  arising  from  the  sinus  behind  the  left  posterior 
segment  ;  the  right  from  behind  the  anterior  segment. 

The  circumferences  of  the  four  orifices  are  as 

^v:n/ruuu1rd"'°-    .f°"rV    ^Y    V'l    '",^"fPid  .orifice.    4-74 

Arterial  Openings,    "nches  (//.*  cm.);  that  of  the  mitral,  4  inches 

{/o  cm.')  ;  that  of  the  pulmonary,  3.55  inches 
(Ji.j  cm.) ;  and  that  of  the  aortic,  3.14  inches  {j.j  cm.).* 

The  heart  is  supplied  with  blood  by  the  two 

coronary  arteries,  a  right  or  posterior,  and  a 
left  or  anterior.  They  are  about  the  size  of  a  crow's  quill.  Both 
arise  from  the  aorta  just  above  the  free  margins  of  the  two  semilunar 
valves,  and  thus  always  allow  the  passage  of  blood  ;  both  run  in  the 
furrows  on  ihe  surface  of  the  heart;  both  are  accompanied  by  the 
cardiac  nerves  and  by  lymphatics. 

The  anterior  or  It/I  (oroHary  artery,  the  smaller  of  the  two,  arises  from  behind 
Ihe  left  posterior  valve  of  the  aortic  orifice.  It  appears  between  the  palmonai; 
artery  and  the  appendix  of  the  left  auricle,  and  then  divides  into  two  branches: 
one  which  seems  the  continuation  of  the  main  trunk  and  runs  down  the  inter  vea- 
tricular  furrow  on  the  anterior  surface  of  Ihe  heart  to  the  apex  ;  the  other  pastes 
transversely  to  Ihe  left,  in  the  left  auriculo-ventricular  groove  to  Ihe  back  of  the 
heart. 

The  fiosteritir  or  right  coronary  artery  arises  from  t>ehind  the  anlerior  cusp  of 
the  aortic  opening,  and  descends  obhiguely  between  the  pulmonary  artery  and  the 
appendix  of  (he  right  auricle.  It  then  turns  to  the  right  in  the  groove  between  the 
right  ventricle  and  auricle  to  the  back  of  the  heart,  where  it  divides  into  two 
branches;  one  of  which  descends  in  the  posterior  inter-veniricular  furrow  towards 
the  apex  of  the  heart;  the  other,  which  appears  to  t)e  the  continuation  of  the  main 

*  Dr.  Peacock,  Croenian  Ltctures,  1865. 
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trunk,  runs  in  the  left  aaTiciilo-Tentriailar  groore.  Besides  these  branches,  the 
right  coronary  gives  off  a  large  branch  which  runs  along  the  free  border  of  the 
right  ventricle. 

Thus,  the  leading  trunks  of  the  coronary  arteries  run  in  the 
furrows  of  the  heart,  usually  surrounded  by  fat.  Their  numerous 
branches  supply  the  walls  of  the  auricles  and  ventricles,  and  their 
terminations  communicate  with  each  other. 

_  .,  ■         J     The  vein  which  corresponds  with  the  anterior 

Coronary  Vems  and  ^  j    •      .u  ^     • 

gjjjijg'  coronary  artery  ascends  in  the  anterior  inter- 

ventricular sulcus,  and  then  curves  round  the 
left  side  of  the  heart  in  the  left  auriculo-ventricular  groove,  where 
it  takes  the  name  of  the  great  cardiac  vein.  This  vein  soon  dilates 
into  a  large  trunk,  the  coronary  sinus,  which  opens  at  the  back  of 
the  right  auricle  below  the  Eustachian  valve. 

Another  vein,  known  as  [he  fotterior  carJiac,  ascends  along  the  posterior  inter- 
rentricular  groove,  to  open  by  valred  orifices  into  the  coronary  sinus ;  while  others, 
the  anterior  cardiac  veins,  three  or  four  in  numlier,  are  seen  running  up  on  the 
anterior  surface  of  the  right  ventricle  to  terminate  directly  in  the  right  auricle. 

The  7'ena  Thebesii  transmit  the  blood  directly  from  the  muscular 
structure  into  the  right  auricle  by  small  ai)ertures,  the  fpramina 
Thebesii.  The  coronary  sinus  is  about  an  inch  (^.j-  cm.)  in  length, 
and  receives  the  great  cardiac  vein,  the  posterior  cardiac  vein,  and 
the  oblique  vein  of  Marshall,  placed  on  the  posterior  surface  of  the 
left  auricle.  Its  orifice  in  the  right  auricle  is  guarded  by  a  semi- 
lunar valve  {vah'e  of  Thebesius')  to  prevent  regurgitation  of  the 
blood.  It  is  covered  and  more  or  less  supported  in  its  course  by 
muscular  fibres  passing  from  one  auricle  to  the  other. 

The  lymfhatics  of  the  heart  pass  mainly  into  a  trunk  which  runs  in  the  ante- 
rior inter-ventricutar  groove,  and  then,  passing  into  the  glands  between  the  aorta 
and  trachea,  open  into  the  right  lymphatic  duct ;  other  smaller  lymphatics  pass 
into  the  Iburacic  duct. 

The  neriies  are  derived  from  the  cardiac  plexuses,  which  have  been  already 
described,  p.  202. 
Fibrous  Rinps  of  the     ^''"'  """y  '*'  termed  the  fibrous  skeleton  of  the  heart 

J,  "  consists  of  four  rings,  which  surround,  respectively,  the 

four  orifices  at  its  base ;  namely,  the  two  auriculo- 
rentricnlar,  the  aortic,  and  the  pulmonary.  These  rings  give  attachment  by  their 
external  circumference  to  the  muscular  fibres  of  the  heart,  and  from  their  internal 
circumference  send  fibrous  prolongations  to  form  the  framework  of  the  several 
valves.  The  skeleton  is  strongest  just  in  the  triangular  interspace  between  the 
aortic  and  the  two  auriculo-ventricular  orifices  (letter  A  in  P'ig.  76).  In  some 
animals,  as  in  the  ox  and  the  elephant,  there  is  here  an  irregularly  triangular  bone, 
known  as  the  os  cordis. 

The  relative  position  of  these  rings  is  best  seen  by  removing  the  auricles  and 
the  great  vessels  at  the  b.ise  of  the  heart — leaving  the  several  valves,  and  looking 
'.  them   from  alx>ve,  as  shown  in  the  diagram.     The  pulmonary  ring  is  on  the 

heM  level,  and  nearest  to  the  sternum  ;  below  it,  i.s  the  aortic  ring  lying  between 

i  in  front  of  the  auriculo-ventricular  rings,  which  are  on  the  lowest  level. 
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THE  HEART. 


The  fibrous  rings  at  the  arterial  orifices  present 

'^'i"™Tl"i  °i  *  .„      three  festoons  with  their  concavities  directed 
Large  Arteries  to  ,         r«i  •  i_  « 

the  Ventricles.  upwards.      These  give  attachment,  above,  JO 

the  middle  coat  of  the  artery  ;  below,  to  the 
muscular  fibres  of  the  ventricles ;  and,  internally,  to  the  fibrous 
tissue  of  the  valves.  The  vessels  are  also  connected  to  the  heart 
by  the  serous  layer  of  the  pericardium,  and  by  a  continuation  of 
the  lining  membrane  of  the  ventricle. 

This,  the  visceral  layer  of  the  j>ericardiuni. 

closely  invests  the  external  surface  of  the  heart, 
and  presents  the  usual  appearances  of  a  visceral  serous  membrane. 


Epicardium. 


Fig.  76.^DiAGitAM  up  ths  Relativk  Position  ^.'r  the  Valvbs  of  th«  Heart. 

SEEN    FROM    AAC'VB. 

A  U  placed  on  the  IrianguL-ir  inlerval  where  the  fibrous  skeleton  is  the  thickest. 

.  This  smooth  membrane  lining  the  cavities  of 

Endocardjum.  ^j^^  ^^^^^^  resembles  the  visceral  layer  of  the 

f)ericardium,  and  is  continuous  with  the  inner  coat  of  the  blood- 
vessels. It  may  be  easily  stripped  off,  and  is  thin  and  semi-trans- 
parent, thicker  in  the  left  than  in  the  right  cavities,  thickest  of  all 
in  the  left  auricle. 

The  fibres  of  the  auricles  are  distinct  {rom  those  of  the 

Arrangement  of  the       ventricles.     They  consist  of  a  iuferfitial  layer  comioae 

Muscular  Fibres        to  both  cavities,  and  a  deeptr  layer  proper  lo  each.    Tbe 

of  the  Auricles.         suptrficial  fibres  run  transversely  across  the  auricles,  tsA 

are  most  marked  on  the  aatenor  surface ;  some  pass  inlo 

the  inter-auricular  septum.     Of  the  dteper  fibres,  some  are  annular  and  surroaoil 

the  auricular  appendages  and  the  entrance  of  the  great  veins,  upon  which  a  Ce« 


MUSCULAK   FIBRES   OF   THE    HEART. 
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majr  be  traced  for  a  short  distance ;  others,  looped,  mn  over  the  auricles,  and  are 
attached  in  front  and  behind  to  the  auriculoTcntricular  rings. 

Speaking  gcncraliy,  i(  may  be  said  that  the  right  and  led 
Arrangetnent  of  the     ventricles  of  the  heart  are  two  conical   muscular   sacs. 

Muscular  Fibres      enclosed  in  a  third,  which  not  only  envelopes  them,  buH 

of  the  Ventricles,      is  reflected  into  the  interior  of  both,  at  their  apices,  so  i 
to  line  iheir  cavities.     All  the  muscular  fibres  are  attached 
hj  one  end  to  the  fibrous  rings  of  the  oriAces,  and,  by  the  other  end,  afler  a  more 
or  less  spiral   course,  they  reach  the  rings  again,  either  directly  or  through  the 
medium  of  the  chordx  tendinesc  and  valves. 

The  external  or  superficial  fibres  pass  from  the  base,  where  ihey  are  attached 
lo  the  auriculo-ventricular  rings,  to  the  apex.  This  layer  is  thin  in  front,  but  be- 
hind it  IS  better  marked,  and  here  the  fibres  do  not  pass  into  the  septum,  but  over 
it,  while  in  front  they  pass  over  the  anterior  septum,  only  at  the  base  and  apex  of 
the  ventricle.  The  fibres  run  more  or  less  spirally  towards  the  apex,  where  they 
form  a  whorl  and  pass  into  the  left  ventricle,  so  as  to  form,  in  part  the  innermost 
vertical  muscular  layer,  in  part  the  fleshy  columns  of  its  cavity.  The  superficial 
anterior  fibres  pass  backwards  to  the  left,  and  form,  behind,  t^e  posterior  papillary 
muscle;  and,  on  the  other  hand,  the  superficial  posterior  fibres  pass  over  the  right 
side  of  the  heart  and  constitute  the  anterior  papillary  muscle. 

The  remaining  fibres  of  the  left  ventricle,  which  constitute  its  chief  thickness, 
•re  attached  to  the  fibrous  rings  at  the  base  of  the  heart.  They  pass,  more  or  less 
obliquely,  in  the  posterior  and  anterior  walls,  and  entering  the  lower  end  of  the 
septum  pass  in  three  different  directions:  one  set,  upwards  in  the  septum  to  be 
attached  to  the  fibrous  tissue  in  the  triangular  interspace ;  a  second  set  |)ass  through 
the  septum  to  form  the  posterior  wall  of  the  right  ventricle  and  its  posterior  papil- 
lary muscle;  while  the  third  set  take  a  transverse  circular  course  in  the  left  ven- 
tricle, some  of  its  fibres  being  continuous  with  those  of  the  right  ventricle. 

The  fibres  of  the  right  ventricle  are  arranged  on  a  plan  similar  to  that  of  the 
left  ventricle,  of  which  it  may  be  considered  an  appendage.  The  fibres,  which 
correspond  lo  those  forming  the  chief  thickness  of  the  left  ventricle,  are  similarly 
arranged  into  an  anterior,  middle,  and  posterior  set :  the  anterior  pass  b.ickwards 
into  (he  septum  to  reach  the  posterior  wall  of  the  left  ventricle  and  interlace  in  the 
sep4um  with  the  posterior  set  which  pass  forwards  in  the  septum  to  the  front  wall 
of  the  left  ventricle;  the  middle  set  come  chiefly  from  the  outer  wall  of  the  right 
ventricle,  deep  down  at  the  lower  part  of  the  septum,  and  then  ascend  to  be 
attached  to  the  fibro-cartilage.  Besides  these  there  are  more  or  less  numerous 
annular  fibres  encircling  the  right  ventricle.* 

The  average  thickness  of  the  right  auricle  is 
about  -jV  of  an  inch  (2  mm.);  that  of  the  left 
J  of  an  inch  (j  mm.).  The  average  thick- 
ness of  the  right  ventricle  at  its  thickest  part — /.  e.,  the  base — is 
about  J  of  an  inch  {4  mm.)  ;  that  of  the  left  ventricle  at  its  thick- 
est part — /.  e.,  the  micidle — is  about  half  an  inch  (/3.j  mm.).  In 
the  female  the  average  is  less. 

H^  There  are  other  accounts  given  of  the  arrangements  of  the  muscular  stractnre 
«r  the  heart,  and  that  given  by  Pettiprew  is  one  which  is  adopted  by  many  of  the 
beat  anatomists.     For  further  information  on  this  subject  consult  Pettigrcw,  Pkiio- 
Traniaelicms,    1864;    Dr.    Silison,   Medical  Anatomy,    1869;    Winckler, 
MlUt'i  Archiv,  1865  ;  Quain's  .inalomy,  vol.  ii,  p.  495,  1882. 


Thickness  of  the 
Cavities. 
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FCETAL  CIRCULATION. 


The  heart  and  the  circulation  of  the  foetus 
'poetai  cTrcuu'iion.    '^^^^^  ^om  that  of  the  adult  in  the  following 
points  : — 

1.  T\\e  Eustathian  valve  is  well  developed  as  a  crescentic  fold 
which  guides  the  current  of  blood  from  the  inferior  vena  cava 
through  the  right  auricle  into  the  foramen  ovale. 

2.  Tht  foramen  ovale  is  widely  open  up  to  the  fourth  month, 
after  which  a  septum  grows  u^)  from  the  lower  border  of  the  left 
side,  so  that  at  the  sixth  month  the  blood  can  only  pass  in  the  on- 
ward direction  into  the  left  auricle. 

3.  The  right  and  left  pulmonary  arteries  are  very  sraall  and  ill 
developed,  so  as  to  admit  very  little  blood  to  the  lungs. 

4.  The  ductus  arteriosus,  from  the  commencement  of  the  left 
pulmonary  artery  to  the  aorta,  is  widely  open. 

5.  The  hypogastric  or  umbilical  arteries,  branches  of  the  anterior 
division  of  the  internal  iliac,  emerge  through  the  umbilicus  and  pass 
to  the  placenta,  so  that  the  impure  blood  may  be  oxygenated. 

6.  The  umbilical  vein  returns  the  pure  blood  partly  to  the  liver, 
and  partly  through  the — 

7.  Ductus  vcnosus  into  the  inferior  vena  cava. 

8.  The  right  and  left  ventricles  are  of  equal  thickness,  because 
they  have  equal  work  to  i>erform. 


FCETAL  CIRCULATION. 

Arterial  blood  is  brought  from  the  placenta  by  the  umbilical  vein  (Fig.  77),  and 

-■  _.  ,_.: r  ...  enters  at  the  umbilicus,  whence  it  passes  to  the  under 

Circulation  of  the  ,         #  .u     i-  ft        ■.    •  it  .         1 

Blood  in.  the  Fistus  '"''"'^^  <>'  '"*  liver.  Here  it  gives  off  some  branches 
10  the  left  lol>c,  and  others  to  the  lobulus  Spigelii  and 
lobulus  quadralus,  which  eventually  return  their  blood  into  the  inferior  vena  cava. 
At  the  transverse  fissure  it  divides  into  two  liranches— one,  the  smaller,  termed  the 
ductus  vtnosus,  passes  straight  to  enter  into  the  inferior  vena  cava,  having  previously 
joined  the  left  hepatic  vein ;  the  uiher,  or  right  division,  joins  the  vena  pottse,  and, 
after  ramifying  in  the  right  lube  of  the  liver,  returns  its  blood  through  the  hepatic 
veins  into  the  inferior  vena  cava. 

From  the  inferior  vena  cava,  which  thus  receives  its  blood  firoro  three  sources, 
the  blood  enters  the  right  auricle,  and  the  stream  (directed  by  the  Eustachian 
valve)  flows  through  the  foramen  ovale  into  the  left  auricle,  where  it  becomes 
mingled  with  a  little  blood,  which  is  retume<l  from  the  pulmonary  veins.  From 
the  left  auricle  it  runs  through  the  left  auriculo-ventricular  opening  into  the  left 
ventricle,  and  thence  through  the  aorta  into  the  great  vessels  of  the  hcid  and 
upper  extremities  (only  a  small  quantity  passing  inio  the  descending  thoracic  aorta), 
which  are  thus  supplied  by  almost  pure  blood.  From  the  head  and  upper  limbs 
the  blood  returns  (impure)  through  the  superior  vena  cava  into  the  right  auricle, 
whence,  mixed  with  a  small  quantity  derived  from  the  inferior  cava,  it  passes 
into  the  right  ventricle.  .From  the  right  ventricle  the  blood  passes  through  the 
pulmonary  artery  and  the  ductus  arteriosus  into  the  commencement  of  the  de- 
scending aorta,  only  a  very  small  quantity  of  it  being  distributed  to  the  lungs  ;  the 
lungs  are  in  the  foetus  almost  solid  organs,  and  the  blood  distributed  to  them  is 


'•7 


returned  by  the  pulmonary  veins  into  the  left  Biiricle.  The  blood  which  puses  inio 
the  desccndlDi;  aorta,  through  the  ductus  arteriosus,  is  mingled  with  the  small 
•raoanl  coming  through  the  arch,  and  is  then  conveyed  through  the  abdominal 
aorta  into  the  iliac  arteries  ;  part  is  transmitted  through  the  umbilical  arteries 
{branches  of  the  internal  iliac  arteries)  to  the  placenta  to  become  re-oxygenated; 
part  paaio  into  the  lower  extremities  through  the  external  iliac  and  femoral 
afteries. 


LErr  pulm'' 

/^  ARTERT. 


PLAC  ENTX 

Fir,.    7;. — SCHSHK  OP   THE  ForTAL  CmCULATIOK. 


-3s,  ..      _.        The  roUowinc;  changes  take  place  in  the  circulation  after 

Changes  m  the  Cir-     ^^^y^ ._ 

cuUtion  at  Birth.      ,     j-^^  umMUo/  vein   liecoroes    obliterated    from   the 

accKMid  lo  liie  fifth  day  after  liinh,  and  subsequently  forms  the  round  ligament  of 

the  liver. 
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STRUCTURE   OF   THE   LUNGS. 


2.  The  ductus  vtnosus  also  Iwcomes  closed  about  the  same  period,  and  may 
be  traced  as  a  thickened  cord  in  the  fissure  of  the  ductus  venosus. 

3.  The  foramtH  mult  becomes  closed  from  the  sixth  to  the  tenth  day  ;  but  not 
infrequently  a  small  indirect  valvular  communication  may  be  found  forming  a  com- 
munication between  the  two  auricles. 

4.  The  ductus  arteriosus  contracts  immediately  after  birth,  and  becomes  closed 
from  the  sixth  to  the  tenth  day.  It  eventually  forms  a  fibrous  cord  connecting  the 
left  pulmonary  artery  with  the  aorta,  the  left  recurrent  laryngeal  nerve  winding 
round  its  left  border.* 

5.  Vhefulmonctry  arterits  enlarge  and  convey  venous  hlood  to  the  lungs.  These 
organs  during  fretal  hfe  receive  only  a  small  quantity  of  blood  from  these  arteries. 

6.  The  hypogastric  arteries  become  obliterated  on  the  fourth  or  fifth  day 
after  birth. 

STRUCTURE  OF  THE  LUNGS. 

The  lungs  are  very  vascular,  spongy  organs  in  which  the  blood 
is  oxygenated  by  exposure  to  atmospheric  air.  Their  situation  and 
shajie  have  been  described  (p.  176).  We  must  now  examine  the 
trachea,  the  common  air-passage  to  both  lungs,  and  then  trace  this 
tube  downwards  to  its  bifurcation  into  the  two  bronchi,  which,  with 
their  minute  subdivisions,  form  the  main  structure  of  the  lungs. 
_      .  This  is  a    partly   cartilaginous,   partly  mem- 

branous tube,  and  is  situated  in  the  middle  line. 
It  extends  from  the  cricoid  cartilage,  i.e.,  opposite  the  upper 
border  of  the  sixth  cervical  vertebra,  to  the  third  dorsal  vertebra, 
where  it  divides  into  two  tubes,  the  right  and  left  bronchus — one 
for  each  lung.  Its  length  is  from  four  and  a  half  to  five  inches 
{^11.2  cm.  to  J2.J  em.'),  and  its  width  from  two-thirds  to  five-sixths  o( 
an  inch  (/d  to  20  mm.)  ;  but  these  measurements  vary  according  to 
the  age  and  sfx  of  the  patient  and  the  capacity  of  the  lungs.  The 
trachea  is  .surrounded  by  a  quantity  of  loose  connective  tissue,  seas 
to  allow  of  its  free  mobility.  It  is  kept  permanently  open  by  a 
series  of  incomplete  cartilaginous  rings,  from  sixteen  to  twenty  in 
number,  wlvich  extend  round  the  anterior  two-thirds  of  its  circum- 
ference. These  rings  are  deficient  at  the  posterior  part  of  the  tube, 
where  it  is  completed  by  a  fibro-muscular  membrane.  This  defi- 
ciency allows  the  trachea  to  enlarge  or  diminish  its  calibre  ;  and  for 
this  purpose  the  membranous  part  of  the  tube  is  provided  with 
unstriped  muscular  fibres  which  can  approximate  the  ends  of 
the  flngs. 

The  relations  of  the  trachea  to  the  surrounding  parts  should  be 
considered,  first,  in  the  neck,  and  then  within  the  thorax. 

*  The  initial  cause  of  the  closure  of  the  ductus  arteriosus  has  been  attributed  to 
the  contraction  of  the  muscular  fibres  reflected  to  the  fibrous  pericardium  from 
the  diaphragm,  the  upper  portion  of  the  pericardium  being  held  firmly  through  the 
attachment  of  the  cervical  fascia  to  it  and  the  first  rib,  thereby  preventing  the 
descent  of  the  central  tendon  of  the  diaphragm.  The  muscular  fibres  act  as 
tendons  of  the  pericardium,  which  embrace  the  duct  in  question.     (A.  H.) 


THK  TRACHEA. 
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Bronchi,  Right  and 
Left. 


In  the  neck,  it  lias,  in/ron/ofit,  the  isthmus  of  the  thyroid  body, 
the  slerno-hyoid  and  sterno-thyroid  muscles,  the  inferior  thyroid 
veins,  two  layers  of  the  deep  cervical  fascia,  the  arteria  thyroidea 
ima,  if  present,  and  (at  the  root  of  the  neck)  the  innominate  and 
left  common  carotid  arteries.  Laterally,  it  is  in  relation  with  the 
lobes  of  the  thyroid  body,  the  common  carotid  arteries,  the  recur- 
rent laryngeal  nerves,  and  the  inferior  thyroid  arteries.  Behind  it 
is  the  cesophagus,  inclining  slightly  to  the  left. 

In  the  chest  the  trachea  is  contained  in  the  superior  mediastinum, 
and  has,  \nfron4  of  it,  the  manubrium  sterni,  the  origins  of  the 
sterno-hyoid  and  thyroid  muscles,  the  left  brachio-cephalic  vein, 
the  first  parts  of  the  innominate  and  left  common  carotid  arteries, 
the  transverse  portion  of  the  arch  of  the  aorta,  and  the  deep  cardiac 
plexus.  On  the  right  side  are  the  pleura  and  right  pneuraogastric 
nerve;  on  the  left,  the  pleura,  the  left  carotid,  the  left  pneumo- 
gastric,  cardiac,  and  recurrent  laryngeal  nerves. 

The  two  bronchi  differ  in  length,  direction, 
and  diameter.  The  right,  wider  but  shorter 
than  the  left,  is  about  an  inch  {2.5  cm. )  long, 
and  passes  more  horizontally  to  the  root  of  its  lung,  on  a  level  with 
the  fourth  dorsal  vertebra.  It  is  larger  in  all  its  diameters  than  the 
left;  hence,  foreign  bodies' which  have  accidentally  dropped  into 
the  trachea  are  more  likely  to  be  carried  into  the  right  bronchus  by 
the  current  of  the  air.  The  vena  azygos  major  arches  over  the 
right  bronchus  to  terminate  in  the  superior  vena  cava,  The  left  is 
about  two  inches  (5  «•»«.)  in  length,  and,  descending  more  obliquely 
to  its  lung  than  the  right,  enters  it  on  a  level  with  the  fifth  dorsal 
vertebra.  The  left  bronchus  passes  under  the  arch  of  the  aorta,  in 
front  of  the  cesophagus  and  the  thoracic  duct,  and  subsequently 
crosses  in  front  of  the  descending  aorta. 

The  cartilages  of  the  trachea  vary  in  number  from  sixteen  to 
twenty,  of  the  right  bronchus  from  six  to  eight,  and  of  the  left 

»m  nine  to  twelve.  Those  of  the  trachea  form  about  two-thirds 
I  circle,  somewhat  like  a  horseshoe  in  shape,  are  about  one-sixth 
an  inch  (^4  mm.)  in  their  vertical  direction,  and  one-twenty- fifth 
(J  mm.)  in  thickness,  and  thicker  in  the  middle  than  at  the  upper 
and  lower  borders.  The  cartilages  are  connected  and  covered  on 
their  outer  and  inner  surfaces  by  a  tough  membrane,  consisting  of 
connective  and  elastic  tissues.  This  membrane  is  attached  above 
to  the  circumference  of  the  cricoid  cartilage,  and  is  continued 
through  the  whole  extent  of  the  trachea  and  bronchial  tubes.  Pos- 
teriorly, where  the  cartilages  are  deficient,  it  completes  the  integ- 
rity of  the  air  tube.  In  this  tissue,  which  is  of  a  pale  reddish 
colour,  is  a  layer  of  unstriped  muscular  fibres,  arranged  in  a  trans- 
verse and  a  longitudinal  direction. 
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Muscular  Fibres. 


Elastic  Tissue. 


The  first  cartilage  is  the  broadest  and  is  frequently  divided  at 
one  end  ;  the  last  cartilage  is  placed  at  the  bifurcation  of  the 
trachea,  and  is  shaped  like  the  letter  V  ;  its  angle  projects  into 
the  centre  of  the  main  tube,  and  its  sides  belong  one  to  each 
bronchus. 

This  thin  stratum  of  unstriped  muscular  fibres 
consists  of  two  layers,  and  is  brought  into 
view  when  the  fibrous  membrane  and  tracheal  glands  have  been 
removed.  The  longitudinal  fibres  are  the  more  external,  and  are 
attached  by  minute  tendons  to  the  extremities  of  the  cartilages; 
the  transverse  fibres  {Jrachtalis  muscle)  extend  transversely  between 
the  posterior  free  ends  of  the  cartilages.  By  their  contraction  they 
approximate  the  ends  of  the  cartilages  and  diminish  the  calibre  of 
the  trachea. 

This  lines  the  whole  tube,  but  is  most  abun- 
dant at  the  posterior  or  membranous  part  of 
the  trachea,  and  its  fibres  run  in  a  longitudinal  direction.  It  is 
this  layer  which  raises  the  mucous  membrane  into  folds,  and  its 
elasticity  admits  of  the  elongation  and  the  recoil  of  the  tube. 

Upon  the  outer  surrace  of  the  fibrous  layer  of  the  trachea 
Tracheal  Glands.         are  a  number  of  small  mucous  glands,  most  numeront  on 

the  posterior  part  of  the  tul)e.  They  are  compoand 
racemose  glands  lined  with  coluninar  epillielium,  and  iheir  excretory  ducts  pierce 
the  fibrous  and  muscular  layers,  and  terminate  on  the  free  surface  of  t)ie  mucous 
membrane.  In  health  their  secretion  is  clear,  and  just  suHiciem  to  lubricate  the  air- 
passages.     Id  bronchitis  they  are  the  sources  of  the  abundant  viscid  expectoration. 

The  mucous  membrane  lining  the  air-passages 
is  a  continuation  of  that  of  the  larynx.  Its 
colour  in  the  natural  state  is  nearly  white,  but  in  catarrhal  affec- 
tions it  becomes  bright  red  in  consequence  of  the  accumulation  of 
blood  in  the  capillary  vesselsJ  It  is  continued  into  the  ultimate 
air-cells,  where  it  becomes  thinner  and  more  transparent.  In  its 
deeper  layer  is  found  a  considerable  amount  of  elastic  tissue,  in 
its  superficial  layer  a  quantity  of  lymphoid  tissue.  Its  surface 
is  lined  with  a  layer  of  columnar  ciliated  epithelial  cells.  The 
vibratile  movement  of  the  cilia  is  directed  in  such  a  way  as  to 
favour  the  expectoration  of  the  mucus.  The  ciliated  epithelium 
lining  the  mucous  membrane  ceases  at  the  commencement  of  the 
air-cells,  where  it  is  replaced  by  the  squamous  variety. 

At  the  root  of  the  lung  each  bronchus  divides  into  two  branches, 
an  upper  and  a  lower,  corresponding  to  the  lobes  of  the  lung  ;  on 
the  right  side  the  lower  branch  sends  a  small  division  to  the  third 
lolje  of  the  lung.  The  tubes  diverge  through  the  lung,  and  divide 
into  branches,  successively  smaller  and  smaller,  until  they  lead  to 
the  air-cells.     These  ramifications  do  not  communicate  with  each 


Mucous  Membrane. 
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Ihcr;  hence,  when  a  bronchial  tube  is  obstructed,  all  supply  of  air 
is  cut  off  from  those  cells  to  which  it  leads. 

The  several  tissues — cartilaginous,  fibrous,  muscular,  mucous,  and 
glandular — which  compwse  the  air-passages,  are  not  present  in  equal 
proportions  throughout  all  their  ramifications,  but  each  is  placed  ia 
greater  or  less  amount  where  it  is  required.  The  cartilaginous  rings 
necessary  to  keep  the  larger  tubes  permanently  open  become,  in 
the  smaller  tubes,  fewer  and  less  regular  in  form.  As  the  subdi- 
visions of  the  tubes  multiply,  the  cartilages  consist  of  small  pieces 
placed  here  and  there;  they  become  less  and  less  firm,  and  finally 
disa|>pear  when  the  tube  is  reduced  to  ^  of  an  inch  (/  mm.)  in 
diameter.  The  smallest  air-passages  are  entirely  membranous,  being 
formed  of  fibrous,  elastic,  and  muscular  tissues. 

The  lungs  are  two  in  number,  and  occupy  the 

'    ""K*-  lateral  cavities  of  the  chest.     Each  is  conical 

in  shape,  its  ai>ex  extending  into  the  neck,  the  base  resting  on  ihe 
upper  or  convex  surface  of  the  diaphragm.  The  lung  presents  for 
examination — an  apex,  a  ba.se,  two  surfaces,  and  two  borders. 

The  i2/>ex  extends  upwards  about  an  inch  and  a  half  (j.7  em.') 
above  the  first  rjb,  and  is  geiierally  marked  by  a  slight  groove  for 
the  subclavian  artery.  The  iase  is  concave,  and  slopes  downwards 
at  its  posterior  part.  Its  ou/irr  surface,  in  contact  with  the  chest 
wall,  is  smooth  and  convex,  and  is  deeper  behind  than  in  front. 
lis  intKr  surface  is  concave,  and  hollowed  out  to  accommodate  the 
heart  and  its  large  vessels.  Its  anterior  border  is  sharp  and  overlaps 
the  large  vessels  and  the  jjericardium.  The  posterior  border  is 
rounded  and  rests  in  the  broad  groove  on  the  side  of  the  bodies  of 
the  dorsal  vertebrae.  On  the  inner  concave  surface,  a  little  above 
the  middle  and  nearer  the  posterior  than  the  anterior  border,  is  the 
root,  where  the  large  vessels  and   bronchi   pass  to  and   from   the 

tigs. 
&ich  lung  is  traversed  on  its  external  surface  by  an  oblique  fissure 
lich  passes  deeply  into  its  interior.  It  extends  from  the  upper 
part  of  the  posterior  border,  downwards  and  forwards  to  the  anterior 
border,  and  on  the  right  side  there  is  a  second  fissure  pa.<=sing,  for- 
wards and  upwards  from  the  oblique  fissure,  to  the  middle  of  the 
anterior  margin.  The  left  lung  presents  a  deep  notch  in  the  an- 
terior border  in  which  the  pericardium  is  seen  as  far  as  the  apex  of 
the  heart. 


Contractibility  of 
the  t.ung. 


When  an  opening  is  made  into  the  cbesi,  the  lung, 
which  was  in  contact  with  the  rils,  immeiliatcly  recedes 
rrom  them,  and,  provided  there  Xx  uo  adhesions,  grad- 
VimXl^  contracts.  If  the  lungs  Iw  artificially  inllnled,  either  in  or  out  of  the  chest, 
we  observe  that  they  spontaneously  expel  a  part  of  the  air.  This  disposition  to 
Cootracl,  in  the  tivini;  and  Ihe  dead  lung.  '\%  due  to  the  elastic  tissue  in  the  bronchial 
tubes  uid  the  air-cells ;  but  more  especially  to  a  layer  of  delicate  elastic  tissue  on 
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Colour. 


Itie  surface  of  Ibe  lung,  which  has  been  described  by  some  tnatoinists  as  a  dutiiKl 
coot,  under  ihe  name  of  the  second  or  inner  layer  of  the  pleura.* 

The  lungs  are  of  a  livid  red  or  violet  colour; 
ihey  often  present  a  mixture  of  tints,  giving 
them  a  marble-like  appearance.  This  is  not  the  natural  colour  of  tht 
organ,  since  it  is  produced  in  the  act  of  dying.  It  depends  upon 
the  stagnation  of  the  venous  blood,  which  the  right  ventricle  still 
propels  into  the  lungs,  though  respiration  is  failing.  The  tint 
varies  in  particular  situations  in  proportion  to  the  amount  of  blood, 
and  is  always  deepest  at  the  back  of  the  lung.  But  the  colour  of 
the  proper  tissue  of  the  lung,  apart  from  the  blood  which  it  contaiiu, 
is  pale  and  light  grey.  This  colour  is  seldom  seen  except  in  the 
lungs  of  infants  who  have  never  breathed,  or  after  death  from  pro- 
fuse haemorrhage. 

UjKjn  or  near  the  surface  of  the  lungs,  numerous  dark  spotJ 
are  observed  which  do  not  depend  upon  the  blood,  since  they  art 
seen  in  the  ])alest  lungs.  They  vary  in  number  and  size,  and 
increase  with  age.  The  source  of  these  discolorations  is  not  exactlr 
known  ;  but  they  are  probably  deposjts  of  miniite  particles  of  car- 
bonaceous matter  which  have  been  inhaled  with  the  air. 

The  lungs  are  composed  of  cartilaginous  and  membranous  tubes, 
of  which  the  successive  subdivisions  convey  the  air  into  closely- 
packed  minute  cells,  called  the  air-vesicles ;  of  the  ramifications  of 
the  pulmonary  artery  and  veins;  of  the  bronchial  vessels  concerned 
in  their  nutrition  ;  of  lymphatics  and  nerves.  These  compooent 
parts  are  united  by  connective  tissue,  and  covered  externally  bv 
pleura.  The  part  at  which  they  respectively  pass  in  and  out  is 
called  the  root  of  the  lung. 

The  lungs  are  the  lightest  organs  in  the  body,  and  float  in 
water,  their  s|>ecific  gravity  varying  from  .345  to  .746.  WhfO 
entirely  deprived  of  air  they  sink.  This  is  observed  in  ceruin 
pathological  conditions;  e.g.,  when  one  lung  is  compressed  by  effu- 
sion into  the  chest,  or  rendered  solid  by  inflammation. 

The  surface  of  the  lung  is  closely  invested  by  a  thin,  transpa- 
rent \vje.i  oi  serous  membrane,  immediately  beneath  which  is  a  fiof 
areolar  tissue,  called  subserous,  which  is  very  soft  and  elastic  so  as  m 
allow  of  the  free  expansion  of  the  organ.  This  tissue  sends  inward) 
prolongations,  called  interlobular,  which  map  out  the  lungs  into  i 
number  of  angular  spaces  of  various  sizes  termed  lobules;  those  00 
the  surface,  indicated  by  faint  white  lines,  are  larger  than  those  » 
the  interior  of  the  hing.  Each  lobule  is  a  lung  in  miniature,  aixi 
consists  of  a  small  bronchial  tube  and  its  termination  in  dilatnt 


*  In  some  animals,   the  seal    especially,  the   elasticity  of  this  tissue  is  ^  I 
strongly  marlced. 
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extremities,  called  infundibula,  of  ramifications  of  tlie  pulmonary 
vessels,  lymphatics,  and  nerves,  and,  lastly,  of  the  bronchial  vessels. 
The  cells  of  the  interlobular  tissue  have  no  communication  with 
the  air-vesicles,  unless  the  latter  be  ruptured  by  excessive  straining, 
and  then  this  connective  tissue  becomes  inflated  with  air  and  is 
called  interloMar  emphysema.  When  infiltrated  with  serum  it 
constitutes  tedema  of  the  lung. 

Each  bronchial  tube  divides  and  subdivides  into  smaller  and 
smaller  divergent  tulies,  until  each  has  reached  a  reduced  size 
of  about  jJj  of  an  inch  (/  mm.)  ;  it 
then  enters  a  pulmonary  lobule,  when 
it  is  termed  a  lobular  bronchial  tube, 
and  presents  on  its  walls  numerous 
dilatations,  called  air-cells  or  alveoli, 
which  vary  from  ^5  to  -f^  of  an  inch 
(«»r  about  Y^  to  J-i  mm.)  in  diameter 
(Fig.  78).  Thus  reduced  in  size,  the 
walls  of  the  tubes  no  longer  present 
traces  of  cartilaginous  tissue,  but  are 
composed  of  a  delicate  elastic  mem- 
brane upon  which  the  capillaries  ramify 
in  a  very  minute  network.*  Each  tube 
firvally  terminates  in  an  enlarged  irreg- 
ular passage — alveolar  passage — from 
which  proceed  on  all  sides  numerous 
blind  dilatations,  named  infundibula. 

The  smaller  bronchial  tubes  are 
encircled  by  more  or  less  complete 
nogs  of  cartilage ;  but   as  the  tubes 

lessen  ID  calibre,  the  rings  become  less  perfect;  so  that  when  the 
tubes  arc  reduced  to  -^  of  an  inch  (i  mm.)  in  diameter  the  rings 
entirely  disappear.  The  continuation  of  the  air-tubes  consists 
simply  of  fibrous  tissue  which  becomes  gradually  thinner,  so  that 
in  the  smallest  tubes  they  are  reduced  to  simply  membranous 
tubes,  and  are  continued  on  as  irregular  passages — intercellular 
fait-ages\ — which  are  studded  with  numerous  small  saccules  termed 
air-cells  or  alveoli. 

The  air-cells  are  small,  shallow,  polyhedral  depressions,  -^  of 
an  inch  (^j  /i)  in  diameter,  separated  by  thin  partitions  or  septa 
which  communicate  freely  with  the  intercellular  passages,  but  not 
with  each  other. 


Fig.    78.--UtTiMAT»    AiR.c«LLs    or 
Tiis     Lung     (from      K^Jllikkh), 

MAQNiriHD   TWKNTT-PIVR   TlHKS. 


*  In  phlhisii  the  expectoration  contains  some  of  the  Jibris  of  this  elastic  frame- 
work of  the  airvesiclei ;  it  can  be  seen  under  the  microscope,  and  is  k  test  of  the 
Ckanuier  of  the  sputa. 

f  Rjuoer,  Med.  Ckir.  Trant,,  voL  xxriii,  1845. 
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The  mucous  membrane  which  invests  the  divisions  of  the  bronchi 
as  far  as  the  intercellular  passages  is  lined  with  epithelium  of  the 
columnar  ciliated  variety.  At  this  situation  the  character  of  ih« 
epithelium  changes  to  that  of  a  squamous  kind  consisting  of  a 
single  layer  of  flat  polygonal  nucleated  cells. 

The  structure  of  the  air-cells  differs  in  some  important  features 
from  that  of  the  smaller  bronchial  tubes;  the  muscular  tissue  dis- 
api>ears,  the  elastic  tissue  is  no  longer  arranged  in  bundles,  but  be- 
comes frayed  out  and  intermingled  with  the  connective  tissue. 

VI       The /w/ww/za/-^  ar/^ry  conveying  venous  blood 
u  monary  .    ^^  ^^^  lungs  divides  and  subdivides  with  the 

bronchial  tubes,  and  terminates  in  a  fine  dense  capillary  plexus  on 
the  walls  of  the  intercellular  passages  and  air-cells,  beneath  the 
epithelium.  These  plexuses — the  pulmonary  capillaries — form  a 
single  layer  of  capillaries  which  is  so  close  that  the  interstices  are 
even  narrower  than  the  blood-vessels.  The  plexus  which  ramifies 
over  the  air-cell  does  not  communicate  with  the  plexus  covering 
another  air-cell.  The  blood  and  air  are  not  in  actual  contact. 
Nothing,  however,  intervenes  but  the  wall  of  the  cell  and  the  capil- 
lary vessels,  which  are  such  delicate  structures  that  they  oppose  no 
obstacle  to  the  free  interchange  of  gases  by  which  the  blood  is  puri- 
fied. This  |)urification  is  effected  by  the  taking  in  of  oxygen,  and 
the  elimination  of  carbonic  acid  and  watery  vapour.  The  most  com- 
plete purification  takes  place  in  the  single  layer  of  capillaries  be- 
tween the  folds  of  membrane  projecting  into  the  cell ;  for  in  this 
situation  both  sides  of  these  vessels  are  exposed  to  the  action  of  the 
air.  The  blood,  circulating  in  steady  streams  through  this  capillary 
plexus,  returns  through  the  pulmonary  veins.  These,  at  first  ex- 
tremely minute,  gradually  coalesce  into  larger  and  larger  branches 
which  anastomose  very  freely,  and  accompany  the  arteries.  They 
finally  emerge  from  the  root  of  the  lung  by  two  large  trunks  which 
carry  the  oxygenated  blood  to  the  left  auricle  of  the  heart.  The 
pulmonary  veins  are  not  provided  with  valves. 

VIA  These  small  arteries,  two  or  more  in  numl:)er, 

Broncmal  Artenes.  ^^^  ^^^  nutrient  vessels  of  the  lungs.  The  right 
arises  either  from  the  first  aortic  intercostal,  or,  conjointly  with 
the  left  bronchial,  from  the  thoracic  aorta.  The  left,  usually  two 
in  number,  come  from  the  thoracic  aorta.  They  enter  the  lung 
behind  the  divisions  of  the  bronchi,  which  they  accompany.  The 
bronchial  vessels  are  distributed  in  various  ways ;  some  of  their 
branches  supjjly  the  coats  of  the  air-passages,  the  large  blood- 
vessels, and  the  lymphatic  glands;  others  the  interlobular  tissue; 
a  few  reach  the  surface  of  the  lung  and  ramify  beneath  the  pleura. 
The  right  bronchial  veins  terminate  in  the  vena  azygos,  the  left  in 
the^superior  intercostal  vein. 
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The  nenies  of  the  king  are  derived  from  the  pneiimogastric  and 
ie  sympathetic.     They  enter  with  the  bronchial  tubes,  forming  a 
plexus  in  front  and  behind  them,  anterior  ^-aA  posterior  pulmonary 
plexus,  in  which  are  found  minute  ganglia. 

The  lymphatics  of  the  lungs  consist  of  a  superficial  and  deep  set ; 

ame  commence  in  the  lymphatic  capillaries  in  the  interlobular  tis- 

iie,  and  thence  pass  to  the  surface,  forming  a  network  which  com- 

lunicates  with  the  subpleural  lymphatic  plexus;  others  take  their 

Origin   in  the  mucous  membrane  of  the  bronchial  lubes ;  and  all 

Eventually  enter  the  bronchial  glands.     Of  these  the  larger  are 

ituated  about  the  bronchi  near  the  root  of  the  lung,  particularly 

kiider  the  bifurcation  of  the  trachea. 


>is9ection. 


DISSECTION  OF  THE  PHARYNX. 

To  obtain  a  view  of  the  pharynx  cut  through  the  trachea,   the 

ojsophagus,   the  large  vessels,  and    nerves  of 

the  neck,  a  short  distance  above  the  first  rib, 

ind  then  separate  them  from  the  prevertebral  muscles  which  lie 

araediately  in  froqt  of  the  bodies  of  the  cervical  vertebrae,  and  to 

rhich  they  are  but  loosely  connected.     Saw  out  a  V-shaped  piece 

irom  the  temporal  and  occipital  bones,  the  prongs  of  the  V  pointing 

)wards  the  anterior  condyloid  foramina.     Introduce  a  fine  jig-saw 

Ind  aim  for  the  insertion  of  the  rectus  capitis  anticus  muscle  on  the 

silar  process  of  the  occipital   bone  passing   behind  the  jugular 

jramina.    When  this  is  accomplished  the  student  will  find  that  the 

|>harynx  and  ^arynx  are  left  attached  to  the  anterior  half  of  the 

cction,  the  spinal  column   and    the    prevertebral   muscles  to  the 

sterior  half.     Tow  should  then  be  introduced  through  the  mouth 

^d  oesophagus  to  distend  the  walls  of  the  pharynx. 

One  side  of  the  pharynx  should  be  dissected  to  show  the  con- 

tricfor  muscles,  the  other  should  be  reserved  for  the  vessels  and 

lerves  in  immediate  relation  with  the  pharynx. 

,  „  The  term  pharynx  is  applied  to  that  rart  of  the 

teneral  Description        ,.         .      '  1      u-   ii  .1.     r     j     r. 

of  Pharynx  alimentary  canal  which  receives  the  food  after 

it  has  been  masticated,  and  proi)els  it  down- 

rards  into  the  ccsophagus.     It  is  a  funnel-shaped  muscular  bag, 

3ut  four  and  a  half  inches  {ii.j  cm.)  in  length,  and  broader  in  its 

insverse    than    in    its    antero-jxisterior   diameter.     lis   broadest 

>rtion  is  situated  opposite  the  os  hyoides,  and   it  then  gradually 

ipers  as  far  as  the  cricoid  cartilage,  where  it  is  continuous  with  the 

>phagus,    which   is   its  narrowest   portion.      Its   upper  part  is 

ittachcd  to  the  basilar  process  of  the  occipital  bone  and  the  petrous 

)rtions  of  the  temporal  bones  ;  behind,  it  is  loosely  connected  by 
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deep  cervical  fascia  with  the  prevertebral  muscles  ;  *  in  front,  it  is 
attached  to  the  internal  pterygoid  plates  and  hamiilar  processes  of 
the  sphenoid,  to  the  pterygo-maxiliary  ligaments,  the  lower  jaw,  the 
tongue,  the  hyoid  bone,  and  the  stylo-hyoid  ligaments,  and  to  the 
thyroid  and  cricoid  cartilages  ;  laterally,  it  is  loosely  connected 
to  the  styloid  muscles,  and  it  has  in  close  relation  with  it  the 
common  and  internal  carotid  arteries,  the  glosso-pharyngeal, 
pneumogastric,  spinal  accessory,  hypoglossal,  and  sympathetic 
nerves;  the  internal  pterygoid,  tensor  palati,  and  stylo-pharyngeus 
muscles;  the  lingual  and  ascending  pharyngeal  arteries,  the 
superior  laryngeal  and  external  laryngeal  nerves,  the  ascending 
palatine  artery,  and  the  internal  jugular  vein.  Its  dimensions  are 
not  equal  throughout.  Its  breadth  at  the  upjier  part  is  equal  to 
that  of  the  posterior  openings  of  the  nose  ;  here  it  is  only  required 
to  convey  air,  but  it  becomes  much  wider  in  the  situation  where  it 
transmits  the  food — that  is,  at  the  back  of  the  mouth ;  thence  it 
gradually  contracts  to  the  oesophagus.  The  pharynx,  therefore, 
may  be  compared  to  a  funnel  communicating  in  front  by  wide 
apertures  with  the  nose,  the  mouth,  and  the  larynx ;  while  the 
oesophagus  represents  the  tube  leading  from  its  lower  end.  The 
upper  part  of  the  funnel  forms  a  cul-de-sac  at  the  basilar  process 
of  the  occipital  bone.  At  this  part  there  is,  on  each  side,  the 
opening  of  a  narrow  canal,  called  the  Eustachian  tube,  through 
which  air  passes  to  the  tympanum  of  the  ear.f 

Before  the  muscles  of  the  pharynx  can  be  examined,  we  must 
remove  a  layer  of  thin  fascia,  termed  the  pharyngeal  fascia.  It 
is  the  layer  of  deep  cervical  fascia  behind  the  pharynx,  and  roust 
not  be  confounded  with  the  proper  pharyngeal  aponeurosis,  which 
intervenes  between  its  muscular  and  mucous  walls. 

At  the  back  of  the  pharynx,  near  the  base  of  the  skull,  are  a  few 
lymphatic  glands.  They  sometimes  enlarge,  and  form  a  perceptible 
tumour  in  the  pharynx. 

In  removing  the  fStscia  from  the  pharyngeal  muscles,  notice 
that  a  number  of  veins  ramify  and  communicate  in   all  directions. 


*  It  is  in  tliis  tissue  (which  never  contains  fat)  that  post-pharyngeal  abscesaei 
are  seated. 

t  Oliscrve  that  the  pharynx  conducts  to  the  oesophagus  by  •  gradual  contractioo 
of  its  channel.  This  transition,  however,  is  in  some  cases  sufficiently  abnip*  lo 
det.iin  a  foreign  hody,  such  as  a  mnr>el  of  food  more  bulky  than  usual,  at  the  tq^ 
of  the  oesophagus.  If  such  a  substance  become  firmly  impacted  in  this  silualioa, 
one  can  readily  understand  that  it  will  not  only  prevent  the  descent  of  fcxxi  into 
the  stomach,  but  that  it  may  occasion,  by  its  pressure  on  the  trachea,  alarmin; 
symptoms  of  suffocation.  .Supposing  that  the  obstacle  can  neither  be  removed  by 
the  forceps,  nor  pushed  into  the  stomach  by  the  probang,  it  may  then   t>ecoinc 

cessary  to  extract  it  by  making  an  incision  into  the  cesophagus  on  the  led  ad« 

ribe  neck. 
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"7 


They  constitute  the  pharyngeal  venous  plexus,  and  terminate  in 
the  internal  jugular  veins. 

„         .        ..      ,        They  are  three  in  number  and  arranged  so  that 
Constrictor  Muscles       .      '  ,  i      .1  •         .1      •    ?    • 

of  the  Pharynx.         '"^y  overlap  each  other,  ;.  e.,  the  inferior  over- 
laps the  middle,  and  the  middle  the  superior 
[Fig.  79).     They  have  the  same  attachments  on  both  sides  of  the 
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Fig.  79.— Sioi  Viinr  ur  thi  Musclis  ur  thi  Pharynx. 


Ijr;  and  the  fibres  from  the  right  and  left  meet  together  and  are 
Bsertcd  in  the  mesial  line,  the  insertion  being  marked  by  a  white 
longitudinal  line,  called  the  rapliK 

The  inferior  constrictor,  the  most  superficial  and  thickest  of  the 
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thin  constrictors,  arises  from  the  side  of  the  cricoid  cartilage  behitxl 
the  crico-thyroid  muscle,  from  the  surface  behind  the  oblique  ridge 
and  the  lower  cornu  of  the  thyroid  cartilage.  Its  fibres  expand 
over  the  lower  part  of  the  pharynx.  The  superior  fibres  ascend ; 
the  middle  run  transversely  ;  the  inferior  descend  slightly,  and  art 
inserted  into  the  posterior  median  raph^.  The  lower  fibres  are  con- 
tinuous with  those  of  the  cesophagus.  Beneath  its  lower  border  ibt 
recurrent  laryngeal  nerve  enters  the  larynx.  Its  nerve-supply  is 
from  the  pharyngeal  plexus,  the  external  laryngeal,  and  the  recur- 
rent laryngeal  nerves. 

In  order  to  completely  expose  the  next  muscle,  the  right  half  of 
the  inferior  constrictor  should  be  reflected  from  the  middle  line. 

The  middle  constrictor  arises  from  tiie  up|)er  edge  of  the  greater 
cornu  of  the  os  hyoides,  from  its  lesser  cornu,  and  part  of  the  stylo- 
hyoid ligament,  and  is  inserted  into  the  posterior  median  raphe. 
Its  fibres  take  different  directions,  so  that,  with  those  of  the  op 
posite  muscle,  they  form  a  lozenge.  The  lower  angle  of  the  lozenge 
is  covered  by  the  inferior  constrictor;  the  upper  angle  ascei'ids 
nearly  to  the  basilar  process  of  the  occipital  bone,  and  terminate 
upon  the  |>haryngeal  aponeurosis.  The  external  surface  of  ibe 
muscle  is  covered  at  its  origin  by  the  hyo-glossus,  from  which  ii  is 
separated  by  ihe  lingual  artery  ;  while  beneath  it  are  the  superior 
constrictor,  the  stylo-pharyngeus,  and  palato-pharyngeus  muscle- 
and  the  pharyngeal  aponeurosis.  Its  nerve  comes  from  the  pha- 
ryngeal plexus. 

Between  the  middle  and  inferior  constrictors,  the  superior 
laryngeal  artery  and  nerve  perforate  the  thyro-hyoid  membrane  to 
su))ply  the  larynx.  • 

The  superior  constrictor  consists  of  pale  muscular  fibres,  and  arins 
from  the  hanuilar  process  of  the  sphenoid  bone,  and  from  the  lowtr 
part  of  its  internal  pterygoid  plate ;  from  the  tuberosity  of  the 
palate  bone  and  the  reflected  tendon  of  the  tensor  palati ;  from  the 
pterygo-maxillary  ligament  (which  connects  it  with  the  buccinator), 
from  the  back  part  of  the  mylo-hyoid  ridge  of  the  lower  jaw,  and 
from  the  side  of  the  tongue.  The  fibres  jass  backwards  to  the 
mesial  raph6  ;  some  of  them  are  inserted  through  the  medium  of  the 
pharyngeal  aponeurosis  into  the  basilar  process.  Its  nerve  comet 
from  the  pharyngeal  jiiexus. 

The  upjjer  border  of  the  superior  constrictor  presents,  on  citba 
side,  a  free  semilunar  edge  with  its  concavity  upwards,  so  ihtt, 
between  it  and  the  base  of  the  skull,  a  spare  is  left  in  which  the 
muscle  is  deficient  (Fig.  80).  Here  the  pharynx  is  strengthened 
and  walled  in  by  its  own  aponeurosis.  The  space  is  called  tlK 
^inus  of  Morgagni ;  and  in  it,  with  a  little  dissection,  we  exp 
lie  muscles  which  raise  and  tighten  the  soft  ])alate,  i.e.,  the  leva 
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jjalati  and  the  tensor  palali.  The  Eustachian  tube  opens  into  the 
])harynx  just  here.  The  fibres  of  the  stylo-pharyngeus  pass  in 
between  the  superior  and  middle  constrictors,  and  expand  uf)on  the 
side  of  the  pharynx ;  some  of  them  mingle  with  those  of  the  con- 
rictors,  so  as  to  be  able  to  lift  up  the  pharynx  in  deglutition  ;  but 


Fig.  So.— V»w  of  na  COmmiCTdii  MincLia  ninM  Bbmihd. 


;  of  them  are  inserted  into  the  superior  and  posterior  margins 
'  the  thyroid  cartilage. 

,  .  The />kar)'fi^ea/ aponeurosis  inteTvenesbelwcen 

Ar3^n»Mrr..;a  t^c  muscles  and  the  mucous  membrane  of  the 

pharynx.     It  is  attaclied  to  the  basilar  process 

'the  occipital  bone,  and  to  the  points  of  the  petrous  portions  of 

(ie  temporal  bones.     It  maintains  the  strength  and  integrity  of  the 

pharynx  at  its  upper  part,  where  the  muscular  fibres  are  deficient; 
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but  it  gradually  diminishes  in  thickness  as  it  descends,  and  is  finally 

lost  on  the  oesophagus.     Notice  the  number  of  mucous  glands  upon 

this  aponeurosis,  especially   near   the   base   of  the  skull   and  the 

Eustachian  tube.     1'hese  glands  sometimes  enlarge  and  occasioo 

deafness  from  the  pressure  on  the  tube. 

„       .       .        ^  Lav    oiKn    the    pharynx    by  a   lonKitudinal 

Openings  into  the  ■'..'.       ,         .'   ,,  ■',.  .... 

Pharynx  mcision  m  the  middle  line,  up  to  the  pharyn- 

geal tubercle;  then  divide  transversely,  fori 
short  distance,  that  part  of  the  pharyngeal  aponeurosis  which  is 
attached  to  the  basilar  process,  so  as  the  better  to  view  the  cavity 
of  the  pharynx.  Observe  the  seven  openings  leading  into  it  (Fig. 
8i):  r.  The  two  posterior  nares ;  below  the  nares  is  the  soft 
palate,  with  the  uvula.  2.  On  either  side  of  them,  near  the  lower 
turbinated  bones,  ate  the  openings  of  the  Eustachian  tubes.  3. 
Below  the  soft  palate  is  the  communication  with  the  mouth,  called 
the  isthmus  faucium.  On  either  side  of  this  are  two  folds  of  mucous 
membrane,  constituting  the  anterior  and  posterior  half-arches  of 
the  jjalate ;  between  them  are  the  tonsils.  Below  the  isthmus 
faucium  is  the  epiglottis,  which  is  connected  to  the  base  of  the 
tongue  by  three  folds  of  mucous  membrane.  4.  Below  the 
epiglottis  is  the  aperture  of  the  larynx.  5.  Lastly,  is  the  opening 
into  the  oisophagus.* 

The  pharynx  consists  of  three  coats,  viz.,  muscular,  fibrous,  and 

mucous.     The  two  former  have  been  already  described. 

,,  ,,      ^  The  mucous  membrane  is  common   to  the  en- 

Mucous  Membrane.      .•      .       .      r  .1  •     .  j   .1. 

tire  tract  of  the  respiratory  passages  and  the 

alimentary  canal.  This  membrane,  however,  presents  varieties  in 
the  diflferent  parts  of  these  channels,  according  as  they  are  intended 
as  passages  for  air  or  for  food.  The  mucous  membrane  of  the 
pharynx  above  the  velum  palati,  being  intended  to  transmit  air  only, 
is  very  deficate  in  its  texture,  and  lined  by  columnar  ciliated 
epithelium  like  the  rest  of  the  air-passages.  But  opposite  the  fauces, 
the  mucous  membrane  resembles  that  of  the  mouth,  and  is  provided 
with  squamous  epithelium.  At  the  back  of  the  larynx  the  mem- 
brane is  corrugated  into  folds,  to  allow  the  expansion  of  the  pharynx 
during  the  passage  of  the  food. 

The  membrane  is  lubricated  by  a  secretion  from  the  numerous 
mucous  glands  which  are  situated  in  the  submucous  tissue  through- 
out the  whole  extent  of  the  pharynx,  particularly  in  the  neighbour- 
hood of  the  Eustachian  tubes. f 

*  On  reflecting  the  mucous  membrane  at  the  pharyngeal  tenninatioo  of  Ibc 

Eustachian  tube,  a  thin  pale  muscle,  the  salpingo-fharyngeus,  can  be  made  ost. 
It  arises  by  a  thin  tendon  from  llie  Eustachian  tube,  and  joins  the  palato-phuya- 
geus.     It  is  lost  among  the  fibres  of  llie  constrictor  muscles. 

f  This  aggregation  of  mucous  glands  is  called  the  pharyngeal  tonsil. 


OPENINGS   OF   THE    NASAL   FOSSvE. 


_         .     ^       .         ,  These  are  two  oval  openings,  each  of  which  is 

Posterior  Openings  of     *       ,         •      l   /  ■.  •      '.      i  j   u   ir 

ihe  Nasal  Fossa.      ^^'^"^  ^"  >"^^  (^-^   '"'"■)  '"  '*^«  *0"g*  ^"^  ^^^^ 

an    inch   (/j    w//i.)   in     the   short   diameter. 

They  are  bounded  above  by  the  body  of  the  sphenoid  bone,  exter- 


Eusuchlan  tube. 

Leraior  palati 
m. 

Tensor  palati  m. 
Hamiilar  pro- 
cess. 

pE>sterior  pala- 

title  arch. 
Tonsil. 


.    Anterior  pala- 
tine arcn. 

Epiglottis. 

-     Arytvao-epiglot- 
tidcan  fold. 


Opening 
larynx 


into  the 


Opening  into  the 
ccfto  (magus. 


ic  View  o»  thk  Fham^^x  laid  ormn  rnoM  bkhind. 


ally  by  its  pterygoid  plate,  below  by  the  horizontal  portion  of  the 
palate  bone  ;  they  are  separated  from  each  other  by  the  vomer. 
On   removing  the  mucous  membrane  from  the  posterior  part  of 
be  roof  of  the   nose  and  the  lop  of  the  pharynx,  you  will  find 
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Isthmus  Paucium. 


beneath  it  much  fibrous  tissue.     Hence  polypi  growing  from  these 

parts  are,  generally,  of  a  fibrous  nature. 

This  name  is  given  to  the  opening  by  which 
the  mouth   communicates  with   the   pharynx. 

It  is  bounded  above  by  the  soft  palate  and  uvula,  below  by  the  root 

of  the  tongue,  and  on  either  side  by  the  arches   of  the   palate, 

enclosing  the  tonsils  between  them. 

o  ti  T>  1  .        tr  •      ..  This  moveable  prolongation  of  the  roof  of  the 
Soft  Palate,  or  Velum  ...      ..     iTj-.i-uj  i-i      i-_j 

Pendulum  Palaii.  '  n>oul"  's  attached  to  the  border  of  the  hard 
palate,  and  laterally  to  the  side  of  the  pharpx. 
Posteriorly  it  has  a  free  edge,  with  a  pendulous  conical  projection 
in  the  centre,  called  the  uvula.  It  constitutes  an  imjjerfect  parti- 
tion between  the  mouth  and  the  posterior  nares.  Its  upper  or 
nasal  surface  is  convex  and  continuous  with  the  floor  of  the  nose ; 
its  lower  surface  is  concave,  in  adaptation  to  the  back  of  the 
tongue,  and  is  marked  in  the  middle  by  a  ridge  or  raph6,  indicat- 
ing its  original  formation  by  two  lateral  halves.  The  soft  palste, 
when  at  rest,  hangs  obliquely  downwards  and  backwards  ;  but  in 
swallowing,  it  is  raised  to  the  horizontal  position  by  the  levatones 
palati,  comes  into  apposition  with  the  back  of  the  pharynx,  *nd 
thus  prevents  the  food  from  passing  through  the  nose. 

On  making  a  perjiendicular  section  through  the  soft  palate,  yon 
come  first  u])on  the  oral  mucous  membrane  ;  then  you  see  that  the 
great  bulk  of  it  is  made  up  of  muciparous  glands,  which  lie  thick 
on  its  under  surface  to  lubricate  the  passage  of  the  food.  Abo»e 
these  glands  is  the  thin  layer  of  the  palato-gjossus,  then  the 
insertion  of  the  tensor  palati  forming  the  broad  aponeurosis  of  the 
palate;  still  higher,  are  the  two  portions  of  the  palato-pharyu- 
geus,  separated  by  the  fibres  of  the  levator  palati,  the  azygos 
uvulx,  and,  lastly,  the  nasal  mucous  membrane.  The  soft  palate  is 
supplied  with  blood  by  the  descending  palatine  branch  of  the 
internal  maxillary,  the  ascending  palatine  branch  of  the  facaL 
the  ascending  pharyngeal  and  the  dorsales  linguae  of  the  lingual 
artery.  Its  nerves  are  derived  from  the  palatine  branches  of 
the  superior  maxillary  division  of  the  fifth  and  from  the  glosW' 
pharyngeal. 

The  uvula  projects  from  the  middle  of  the  so/I 
jalate,  and  gives  the  free  edge  of  it  the  ap- 
pearance of  a  double  arch.  It  contains  a  number  of  mucipan* 
glands,  and  a  small  muscle,  the  azygos  uvuLt.  Its  length  vario 
according  to  the  state  of  its  muscle.  It  occasionally  become 
permanently  elongated,  and  causes  considerable  irritation,  a  ticii* 
in  the  throat,  and  harassing  cough.  When  you  have  to  !*• 
move  a  portion  of  it,  cut  off  only  the  redundant  mucous  niei 
brane. 


Uvula. 
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Irches  or  Pillars  of 
the  Palate. 


The  so/f  palate  is  connected  with  the  tongue 
and  pharynx  by   two  fold.s  of  mucous  mem- 
brane on  each  side,  enclosing  muscular  fibres. 
Iiese  are  the  anterior  and  posterior  arches  ox  pillars  of  the  palate. 
le  anterior  arch  describes  a  curve  downwards  and  forwards,  from 
base  of  the  uvula  to  the  side  of  the  tongue.     It  is  well  seen 
ihen  the  tongue  is  extruded.     The  posterior  arch,  commencing  at 
lie  side  of  the  uvula,  curves  downwards  and  backwards,  along  the 
ce   margin    of  the   palate,   and    terminates  on  the   side  of  the 
tiarynx.     The  posterior  arches,  when  the  tongue  is  depressed,  can 
seen  through  the  span  of  the  anterior.     The  pillars  of  each  side 
liverge  from  their  origin,  and  in  the  triangular  space  thus  formed  is 
tuated  the  tonsil.     The  chief  use  of  the  arches  of  the  palate  is  to 
sist   in   deglutition.     The   anterior,    enclosing    the  palato-glossi 
miscles,  contract  so  as  to  prevent  the  food  from  coming  back  into 
he  mouth  ;  the  posterior,  enclosing  the  palato-pharyngei,  contract 
Ite  side  curtains,  and  co-operate  in  preventing  the  food  from  pass- 
Ig    into   the   nose.     In    vomiting,    food   does  sometimes  escape 
irough  the  nostrils,  but  onecannot  wonder  at  this,  considering  the 
iolencc  with  which  it  is  driven  into  the  pharynx. 

,      ,       ,  .     r,  r.     The  muscles  of  the  soft  palate  lie  immediately 
luscles  of  the  Soft      ,  .1.1  ■  m^l 

Pj^jjij  beneatli  the  mucous  membrane.      1  here   are 

five   jMiirs — namely,  the   levatores  palati,  the 

rcumflexi  or  tensores  j)alati,  the  palato-glossi,  the  palato-pharyngei, 

[>d  the  azygos  uvulae.     This  last  pair  is  sometimes  described  as  a 

t  single  muscle.     To  clean  the  muscles,  the  soft  palate  should  be 

^^ttade  tense  by  means  of  hooks,  as  they  are  severally  dissected. 

^H^  Pit'  'YhK  muscle  arises  from  the  under  aspect  of 

B^*^*  the  apex  of  the  petrous  portion  of  the  temporal 

fe«  bone,  and  from  the  under  part  of  the  cartilage  of  the  Eustachian 

batebe.     It  descends  obliquely  inwards,  and   then  passes  over  the 

^Hfincave  border  of  the  superior  constrictor  into  the  pharynx,  where 

^Sb  fibres  spread  out  and  are  inserted  along  the  upper  surface  of  the 

f     soft  palate   below  the  azygos  uvula;,  meeting  those  of  its  fellow  in 

the  middle  line  (Fig.  81).     Its  action  is  to  raise  the  soft  palate,  so 

_U  lu  make  it  horizontal  in  deglutition  and  in  speaking  preventing 

tiasal  twang.     It  is  supplied  by  the  descending  palatine  branch 

the  spheno-palatine  ganglion.     (Fig.  82.) 

This  muscle  is  situated   between  the  internal 

pterygoid  m.  and  the  internal  pterygoid  plate 

of  the  sphenoid  bone.     It  arises  by  a  flattened 

:ular  belly  from  the  scaphoid  fossa,  and  from  the  spine  of  the 

loid  ;  from  the  outer  and  anterior  side  of  the  cartilage  of  the 

chian   tube.     Thence  it  descends   perpendicularly,  and  ends 

1  tendon  which  winds  round  the  hamular  process,  where  there 

TO 
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Fig.  8>.— Pharynx  Ofknbd  Postrriorly,  miuwinc  Larynx,  Toncuc.  and  Sort. 

A.  Cartilaginous  expansion  of  the  EusUchtan  tube.    B.  Posterior  na<uil  opeDingii.  C, 
t).  Uvula.     E.    Posterior   pillar   Of  the   palate.     F.    Tonsil.     G,  G. 
median  line.     H    Da^^c  of  the  tongue.     1.  Epislottis.      K.   Left   gl 
L.  Superior  opening  of  the  larynx.     M.  l*hyroid  cartilage.     N.  P' 
larynx.     G.  Group  of  grape-like  glands   constantly  found   in  these 
cxtrcmilv    of   the    ocsophagiu.      t.   Arygos    uvube    muscle.     7     Levator    ^Ml^lti 
3,  3.  Pafato-pharyngcuA  mukcle.     4.  Salpmgo-pharyngeus  muscle.     5.   Internal 
the  palato-pharytigcus  muscle.     6.   Fibre*  proceedinij  from  the  middle  of  the 
ending   in   the  pnUio-pharyngeus  muscle.     7.    Superior   fibre*   of    the   paUichi 
muscle  going  to  interlace  on  the  lateral  and  posterior  surface  of  the  pharynx  wl 
the  opposite  side.     8.  Inferior  fibres  of  the  palato-phnryngeas  muscle  being  lo 
the    posterior  margin  of   the   thyroid   cartilage   near   the  oase  of  the  superior  VtH 
pharj-ngeal   aponeurosis.     9.    Anterior   fibres   of    the   stylo-pharyngeus  muscle  »l 
i5t,  lo  Oie  lateral  fold  of  the  epiglottis:  ad^  to  the  superior  corDu  of  uie  thyroid  — ' 
the  base  and  superior  margin.    10.  Superior  constrictor  of  the  pharynx. 
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Azygos  or  Levator 
Uvuls. 


a  synovial  bursa.     Now  changing  its  direction,  the  tendon  passes 

horizontally  inwards,  and  exptands  into  a  broad  aponeurosis,  which 

is  inserted  into  the  horizontal  plate  of  the  palate  bone,  and  is  also 

connected  to  its  fellow  of  the  opposite  side.     It  gives  strength  to 

the  soft  palate.     A  synovial   membrane  facilitates  the  play  of  the 

tendon  round  the  hamular  process.      Its  action  is  to  draw  down  and 

tighten  the  soft  palate,  and,  owing  to  its  insertion  into  the  palate 

bone,    also   to    keep    the    Eustachian    tube   open.      Its   nerve   is 

derived  from  the  otic  ganglion,  and  enters  the  muscle  on  its  inner 

asp>ect. 

This  consists  of  two  thin  bundles  of  parallel 

muscular  fibres  situated  one  on  each  side  of  the 

middle  line.     It   arises  from  the  aponeurosis 

of  the  palate  and   descends  along  the  uvula  nearly  down   to  its 

extremity.     It   receives   its   nerve    from   the   descending   palatine 

branch  of  the  spheno-palatine  ganglion. 

_  ,  .      ,  .    These  muscles  are  contained  within  the  arches 

Palato-glossus    and       r  .•  r.       i   .  j  ..  . 

Paiato  nh.rvn»»ii.    o'  'he  soft  palate,  and  the  mucous  membrane 

must   be   removed  in  order  to  expose  them. 
The  palatoglossus,   within   the  anterior  arch,   proceeds  from  the 
interior  surface  of  the  soft  [lalate  to  the  side  of  the  tongue,  and  is 
lost  in  the  stylo-glossus  muscle.     '^\\&  palato  pharyngeus,  within  the 
posterior  arch,  arises  from  the  jjosterior  border  of  the  soft  palate  by 
two  origins,  separated   by  the  levator  palati.     As   it  descends  its 
^bres  spread  out  and,  passing  along  the  side  of  the  pharynx,  blend 
•^ith  the  fibres  of  the  inferior  constrictor  and  the  stylo-pharyngeus. 
The  action  of  the  palato-glossus  is  to  draw  down  the  palate  when  the 
ongue  is  fixed ;  to  elevate  the  sides  of  the  tongue  when   the  soft- 
late  is  fixed  ;  both  motions  combined  close  this  portion  of  tlie 
taces,  as  is  necessary  in  swallowing.     Their  separate  action  is  called 
to  play  in  speaking.      The  action   of  the  palato-pharyngeus  is  to 
■saw  together  the  posterior  pillars;  to  depress  the  palate  when  the 
1^-arynx  is  fixed  ;  to  elevate  the  pharynx  when  the  palate  is  fixed. 
*ih  these  muscles  are  supplied  by  the  descending  palatine  branches 

the  spheno-palatine  ganglion. 
^      ..  The  tonsils  are  two  glandular  bodies,  %  of  an 

inch  (yj  wi/w.)  long,  yi  of  an  inch  (8  mm.)  m 
«:3th  and  thickness,  situated  at  the  entrance  of  the  fauces,  between 
arches  of  the  soft  palate.  They  are  rounded  in  shape,  and  their 
is  to  lubricate  the  fauces  during  the  passage  of  the  food.  On 
^ir  inner  surface  are  visible  from  twelve  to  fifteen  orifices  leading 
_  ^  «j  crypts,  which  make  the  tonsil  appear  like  the  shell  of  an 
I  Jl  ■>rjond.  Hence,  as  well  as  from  their  oval  figure,  they  are  called 
"^^  amygdalit.     (Fig.  83.) 

'"These  op>eoings  lead  into  small  follicles  in   the  substance  of  the 
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tonsil,  lined  by  raucous  raembi'ane.  Their  walls  are  thick,  and 
around  them  is  a  layer  of  closed  cells  (like  Peyei's  glands)  situated 
in  the  submucous  tissue.  The  fluid  secreted  by  these  cells  is  viscid 
and  transparent,  in  the  healthy  state  ;  but  it  is  apt  to  become 
white  and  opaque  in  inflammatory  affections  of  the  tonsils,  and 
occasionally    accumulates  in    these  sui)erficial  depressions,  giving 


Fio.  83.— VuriCAL  SicTioN  o»  Tim  Nasal  Foss«  ahd  Moitth. 
Lcfi  nare*.  0.  Lalenil  cartilage  uf  the  no«e.  3.  Portion  of  the  internal  alar  carliUge  fbfva- 
fng  the  skeleton  of  Ihc  lower  part.  4.  Superior  meatus.  5.  Middle  meatus.  6.  lo- 
ferior  meatus.  7.  Sphenoidal  Itlnuse*.  8.  External  boundary  of  the  posleriof  lurcs. 
Q.  Inlcmal  elliutica)  opening  of  the  Eustachian  tube.  10  Sof^  palate.  11.  \nxi- 
Dole  of  the  mouth.  la.  Vault  of  the  palate.  13.  Geiiio-gloMixt  muscle.  14.  Oenio-hyold 
muscle.  15.  Cut  margin  of  the  mylo-hyoid  muscle.  16.  Anterior  pillar  of  the  palate 
(ant.  half-arch),  prcscntiDg  a  triangular  figure  with  the  base  infcriorly,  coveriltx  partly 
the  tonkil.  17.  f'OHtcrior  pillar  (post,  half-arch)  of  the  palate.  t8.  Tonsil.  19.  KolhctjIaJ' 
(mucous)  glands  at  the  base  of  the  tongue.  90.  Cavity  of  the  larynx,  at.  Ventricle  oftht 
larynx.  33,  Epiglottis,  si.  Cut  os  hyoides.  24.  Cut  thyroid  cartilage.  «s.  Thyrohyoid 
membrane.  x6.  Section  of  {Kistcrior  portion  of  the  cricoid  cartilage,  ay.  Section  of  ill* 
anterior  portion  of  the  same  cartilage.     23.  Crico-thyroid  membrane. 


rise  to  the  deceptive  appearance  of  a  small  ulcer,  or  a  slough,  or 
even  a  false  membrane  on  the  part. 

The  tonsil  lies  close  to  the  inner  side  of  the  internal  carotid 
artery.  It  is  only  separated  from  this  vessel  by  the  ascending 
pharyngeal  artery,  the  su[>erior  constrictor,  and  the  aponeurosis  of 


EUSTACHIAN    TUnE. 


337 


^■^the  pharynx.     Therefore,  in  removing  a  portion  of  the  tonsil,  or  in 

opening  an  abscess  near  it,  the  point  of  the  instrument  should 

^^Acver  be  directed  outwards,  but  inwards  towards  the  mesial  line.* 

^■The  tonsil  is  supplied   with  blood  by  the  tonsillar  and  palatine 

^■branches  of  the  facial,  and   by  the  descending  palatine  branch  of 

^Pthe  internal  maxillary.     Nerves  are  furnished  to  it  from  the  glosso- 

^  pharyngeal  and  from  Meckel's  ganglion. 

_  .  This  canal  conveys  air  from  the  pharynx  to 

chutn  Tube.  .  ;  '^        -      •  j 

the  tympanum.     Its  orifice  is  situated  oppo- 

tite  the  back  part  of  the  inferior  turbinated  bone.     The  direction 

fof  the  tube  from  the  pharynx   is   upwards,  backwards,  and  out- 

rards;  it  is  an  inch  and  a  half  i  j.S  cm.)  long.     The  narrowest 

»rt    is  about   the   middle,   and    here   its   walls  are    in   contact. 

iJear  the  tymi>anum  its  walls  are  osseous,  but  towards  the  pharynx 

'ley  are  composed  of  fibro-cartilagc  and  fibrous  membrane.     The 

irtilaginous   end,  about    an  inch  (p.j  cm.)  in    length,   projects 

ctween  the  origins  of  the  levator  and  the  tensor  palati,  and  gives 

ittachment  to  some  of  their   fibres,  and  also  some  of  the   palato- 

^haryngeus,  now  called  the  salpingo-pharyngeus.     It  is  situated  at 

fie  base  of  the  skull,  in  the  furrow  between  the  [letrous  portion  of 

the  tcni|>oral  and  the  great  wing  of  the  sphenoid  bone.     It  adheres 

losely  to  the  bony  furrow,  as  well  as  to  the  fibro-cartilage  filling  up 

\c  foramen  lacerum  medium.     The  orifice  is  not  trum[)et-sha])ed, 

usually    described,   but  an    elliptical   slit   about    half   an    inch 

[/J   mm.)    long,  and   nearly  perpendicular.       The   fibro-cartilage 

>unds  it  only  on   the  inner  and  upper  part  of  the  circumference; 

le   integrity  of  the  canal  below  is  maintained  by  lough  fibrous 

nembranc. 

The  Eustachian  tube  is  lined  by  a  continuation  of  the  mucous 

aembrane  of  the  pharynx,  and  covered  by  ciliated  epithelium. 

That  which  lines  the  cartilaginous  portion  of  the  tube  is  thick  and 

cular,  and  gradually  becomes  thinner  towards  the  tympanum. 

lence,  inflammatory  affections  of  the  throat  or  tonsils  are  liable  to 

attended  with  deafness,  from  temporary  obstniction  of  the  tube. 

Mucous  glands  surround  the  orifice  of  the  tube,  and  are  similar 

nature  and  function  to  the  glands  beneath  the  mucous  membrane 

the  mouth,  the  palate,  and  the  pharynx. 


"Ca»e»  WK  related  by  Portal  and  Biclard,  in  which  the  carotid  artery  waji 

anctnred  io  o|ieniiig  an  aliscess  in  (he  tonsil.     The  result  was  immedinlely  fatal 

rrootrhage.     It  should,  however,  be  borac  in  mind  that  the  artery  usually  injured 

the   lontillar   branch   of  ihe  facial  artery,  and  not   the  internal  carotid.     The 

gical  treatment  of  this  accident  is  therefore   ligature  of  the  external  carotid 

'  between  its  superior  thyroid  and  lingual  branches,  and  not  ligature  of  the 

non  carutid  artery,  as  is  often  recommended. 
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MECHANISM    OF   DEGLUTITION. 


Hard  Palate. 


The  hard  palate,  formed  by  the  superior  max- 
illary and  palate  bones,  is  a  resisting  surface 
for  the  tongue  in  tasting,  in  mastication,  in  deglutition,  and  in  the 
articulation  of  sounds.  The  tissue  covering  the  bones  is  thick  aod 
close  in  texture,  and  firmly  united  to  the  asperities  on  the  bones. 
But  it  is  not  everywhere  of  equal  thickness.  Along  the  raph^  in 
the  mesial  line  it  is  much  thinner  than  at  the  sides  ;  for  this  rea- 
son, the  hard  palate  is  in  this  situation  more  prone  to  be  perforated 
in  syphilitic  disease. 

A  thick  layer  of  glands  {^glandula  palalinae)  is  arranged  in  ro»s 
on  either  side  of  the  hard  palate.  These  glands  become  more 
numerous  and  larger  towards  the  soft  palate.  Their  orifices  are 
visible  to  the  naked  eye.  The  mucous  membrane  has  a  very  thick 
epithelial  coat,  which  gives  the  white  colour  to  the  ])alate.  The 
descending  palatine  branch  of  the  internal  maxillary  artery,  and 
the  palatine  nerves  from  the  superior  maxillary,  may  be  traced  along 
each  side  of  the  roof  of  the  mouih.  The  ramifications  of  these 
arteries  and  nerves  supply  the  soft  as  well  as  the  hard  |>alate. 

With  the  anatomy  of  the  parts  fresh  in  yoor 
mind,  consider  for  a  moment  the  incch;uii<m 
of  deglutition.  The  food,  duly  inaslicated. 
is  collected  into  a  mass  upon  the  back  of  the  tongue;  the  lowrr 
jaw  is  then  closed  to  give  a  fixed  point  for  the  action  of  the  muscles 
which  raise  the  os  hyoides  and  larynx,  and  the  food  is  carried  back 
into  the  pharynx  by  the  pressure, of  the  tongue  against  the  palate, 
at  the  same  time  that  the  pharynx  is  elevated  and  expanded  to 
receive  it  (by  the  stylo-pharyngei  on  each  side).*  The  food,  hat- 
ing reached  the  pharynx,  is  prevented  from  ascending  into  the  n^Lsi 
passages  by  the  approximation  of  the  posterior  palatine  arches  and 
the  elevation  of  the  soft  palate,  which  thus  forms  a  horizontal  tem- 
porary roof  to  the  pharynx ;  it  is  prevented  from  returning  into 
the  mouth  by  the  pressure  of  the  retracted  tongue  and  the  contraC;_^ 
tion  of  the  anterior  palatine  arches :  it  cannot  enter  the 
because  its  upper  opening  is  closed  and  protected  by  the  falling 
the  epiglottis  :t  consequently,  being  forcibly  compres,sed  by  tbf 
constrictors  of  the  pharynx,  the  food  passes  into  the  oesophagi& 
through  which  it  is  conveyed  into  the  stomach  by  the  undulator? 
contraction  of  that  tube. 

The  food  passes  with  different  degrees  of  rapidity  through  tie 


Mechanism  of  De- 
glutition. 


*  The  larynx  being  aUo  elevated  and  drawn  forwards,  a  greater  space  is  thns  Id  J 
between  it  and  the  Tertebrre  for  the  distention  of  the  pharynx. 

t  This  falling  of  the  epiglottis  is  effected,  not  by  special  muscular  agency, I 
by  the  simultaneous  elevation  of  the  larynx  and  the  retraction  of  the  toneue- 
perpendicular  section  through  all   the  parts  concerned  is  necessary  to  uowi 
working  of  this  mechanism, 
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different  parts  of  its  coarse  ;  but  most  rapidly  through  the  pharynx. 
The  necessity  of  this  is  obvious,  as  the  air-tube  must  be  closed 
while  the  food  passes  over  it,  and  the  closure  produces  a  temporary 
interruption  to  respiration.  The  progress  of  the  food  through  the 
cesophagus  is  slow  and  gradual.  ^^J 

^r  DISSECTION  OF  THE  L.\RYNX.  ^^^ 

The  larynx  is  the  upper  dilated  part  of  the  windpipe,  in  which  j 

.  _  ,       phonation  takes  place.     It  consists  of  numer-  j 

Situation  and  Rela-  .-,  .•      1   .    4    .        .1        ^     r  I 

jjQ^g  ous  cartilages  articulated  togetlier  to  form  an  J 

open  tube,  and  to  protect  the  delicate  struct-        ^H 

ures  concerned  in  vocalisation.  ^^ 

It  forms  a  prominence  in  the  middle  line  of  the  neck,  covered 
in  front  by  the  integument  and  cervical  fascix,  the  steriio-hyoid, 
sterno-thyroid,  and  thyro-hyoid  muscles,  and  the  thyroid  body. 
It  has  the  large  vessels  of  the  neck  on  each  side.  Above,  it 
is  attached  to  the  hyoid  bone ;  below,  it  is  continuous  with  the 
trachea  ;  behind  it  is  the  pharynx,  into  the  anterior  part  of  which  ^ 

it  opens. 

Before  commencing  the  dissection  of  the  laryn.x  the  student 
should  make  himself  acquainted  with  the  cartilages  which  compose 
it  and  the  ligaments  which  connect  them,  as  seen  in  a  dry  pre- 
paration. 

.  This  bone,  named  from  its  resemblance  to  the 

^         '  Greek  Upsilon,  is  situated  between  the  larynx 

and  the  tongue,  and  serves  for  the  attachment  of  the  muscles  of  ihe 
tongue.  It  may  be  felt  immediately  below,  and  one  inch  and  a 
half  (j.S  cm.)  behind,  the  symphysis  of  the  jaw.  It  is  arched  in 
shape,  and  consists  of  a  body,  two  greater  and  two  lesser  cornua. 
The  fioffy  (Jiasi-hyal)  is  the  thick  central  portion.  Its  anterior  stir- 
face  is  convex  and  has  a  median  vertical  ridge,  on  each  side  of 
j  which  arc  depressions  for  the  attachments  of  muscles  ;  its  posterior 
surface  is  smooth,  deeply  concave,  and  corresponds  to  the  epi- 
glottis. The  greater  cornua  {thyro-liyals),  right  and  left,  project 
backwards  for  about  an  inch  and  a  half  (j.^  c>")t  with  a  slight 
inclination  upwards,  and  terminate  in  blunt  ends  tipped  with  carti- 
lage. In  young  subjects  they  are  connected  to  the  body  of  the 
bone  by  fibro-cartilage ;  this,  in  process  of  years,  becomes  ossified. 
The  lesser  cornua  {cerato-hyali)  are  connected,  one  on  each  side, 
to  the  point  of  junction  between  the  body  and  the  greater  cornua, 
by  means  of  a  little  joint  lined  with  synovial  membrane,  which 
admits  of  free  motion.  They  are  of  the  size  of  a  barley-corn,  and 
give  attachment  to  the  stylo-hyoid  ligaments  (Fig.  84). 
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Fig 


84. — ANmioR  Vitvr  or 
O5  HvoioBt. 
»  I.  Anterior  or  convex  sur- 
face of  the  body.  a,3-Greater 
comua.  ?,  3.  Articulation  of 
the  greater  cornua  with  the 
bodjr*    4.  4.  Lesser  comua. 


Cartilages  of  the 
Larynx. 


The  OS  hyoides  is  connected  with  the  thyroH 
igamen  s.  cartilage  by  several  ligaments,  which  conum 

a  quantity  of  elastic  tissue.     There  is:   i.  The  fhyro-hyoid  met 
hraue,  a  broad  fibrous  membrane,  which  proceeds  from  the  sup 
rior  border  of  the  thyroid  cartilage  to  tl 
upper  and  posterior  part  of  the  hyoid  bon 
In  front  of  this  membrane  there  is  a  bun 
of  which  the  use  is  to  facilitate  the  playi_ 
(he  thyroid  cartilage  behind  the  os  hyoides" 
The  central   portion    is  stronger    than  the 
lateral,  and  is  called  the  ante  rior  Ikyr.^' 
ligament.     Through  the  lateral  part  oi  :i. 
membrane  the  superior  laryngeal  nerve  ind 
artery  enter  the  larynx.     2.   The  right  and 
left  lateral  thyro-hyoid  ligaments  extend  bf 
tween  the  extremities  of  the  greater  como 
of  the  OS  hyoides  and  the  ascending  cor 
of  the  thyroid  cartilage.     They  contain  1 
small  nodule  of  cartilage  {corpus  iriticeum). 

The  framework  of  the  larynx  is  composed 
nine  cartilages,  viz.,  the  thyroid,  the  criroii 
the  two  arytenoid,  the  two  corniciila  larynj: 
the  two  cuneiform  cartilages,  and  the  epiglottis.     These  are  1 
nected  by  joints  and  elastic  ligaments,  so  that  they  can  be  mor 
upon  each  other  by  their  respective  muscles ;    the  object  of  1 
motion  being  to  act  upon  two  elastic  ligaments,  called  the 
cords  or  bands,  upon  the  vibration  of  which  phonation  depends.  I 
Th       d  C    tl  ^'"^  cartilage,  so  called  because  it  shields  tli 

yroi  r  1  age.  mechanism  behind  it,  consists  of  two  late 
halves  {alee),  united  at  an  acute  angle  in  front,  which  forms 
prominence  termed  the /f;«»«/«  y^//<zw/.  This  prominence  preseao 
a  notch  at  its  ujiper  part,  to  allow  it  to  jilay  behind  the  os  hyoido. 
in  deglutition.  There  is  a  bursa  in  front  of  it.  Each  ala  is  son 
what  quadrilateral  in  form,  and  presents  for  examination  two: 
faces  and  four  borders.  The  otiter  surface  of  each  ala  is  morka 
by  an  oblique  line  passing  downwards  and  forwards  from  the 
of  the  upper  cornu,  which  gives  attachment  to  the  sterno-thyn 
and  tliyro-hyoid  muscles.  The  smooth  surface  behind  the  rid 
gives  attachment  to  the  inferior  constrictor.  "Wx^  inner  surfiitt\ 
smooth,  slightly  concave,  and  is  covered  with  mucous  membnutl 
In  the  acute  angle  in  front  there  are  attached  from  above  do* 
wards  theejiiglottis,  the  false  or  ventricular  bands,  and  true  vo 
cords  or  bands,  the  thyro-arytenoidei  and  thyro-epiglottidei  muscl»l 
The  inferior  border  is  slightly  arched  in  the  middle,  aflbn'  " 
attachment  to  the  crico-thyroid  membrane,  and  on  either  side  | 
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sents  a  convex  prominence,  which  gives  attachment  to  the  crico- 
thyroid muscle  and  the  crico-lhyroid  membrane.  The  superior 
border  is  nearly  horizontal,  and  affords  attachment  to  the  thyro- 
hyoid membrane.  The  posterior  border  is  thick,  rounded,  and 
nearly  vertical,  and  gives  insertion  to  thestylo-pharyngeus  and  pal- 
ato-pharyngeiis  muscles.  This  border  terminates,  above  and  below, 
in  round  projections  called  the  upper  and  lower  cornua.  The  upper 
is  the  longer;  the  lower  articulates  with  the  side  of  the  cricoid 
cartilage  (Figs.  85,  86). 

This  cartilage,  named  from  its  resemblance  to 
Cnco.d  Camuge.  ^  ^.j^^^^  j^  situated  below  the  thyroid.  It  is 
not  of  equal  depth  all  round.  It  is  narrow  in  front,  where  it  may 
be  felt  about  a  quarter  of  an  inch  {6  mm.)  below  the  thyroid  ;  from 
this  part,  the  upper  border  gradually  rises,  so  that,  posteriorly,  the 
ring  is  an  inch  (^.j  cm.)  in  vertical  depth,  and  occupies  jiart  of  the 
interval  left  between  the  alse  of  the  thyroid.  In  the  middle  of  this 
broad  posterior  surface  is  a  vertical  ridge,  on  either  side  of  which 
observe  a  superficial  excavation  for  the  origin  of  the  crico- 
arytenoidei  poslici :  to  the  lower  part  of  the  vertical  ridge  are 
attached  some  of  the  longitudinal  fibres  of  the  oesophagus.  On  iis 
upper  part  are  two  oval  slightly  convex  surfaces  for  the  articulation 
of  the  arytenoid  cartilages,  between  which  is  a  concavity  for  the 
attachment  of  the  arylenoideus.  In  front,  its  upper  border  )>re- 
sents  a  broad  excavation  to  which  the  cricothyroid  membrane  (on 
which  is  seen  the  crico-thyrotd  artery),  is  attached.  On  its  oufer 
surface,  external  to  the  depression  for  the  crico-arytenoideus  posti- 
ctjs,  is  an  elevated  facet  which  articulates  with  the  inferior  cornu  of 
the  thyroid  cartilage.  In  front  of  this  articular  surface  it  gives 
I  attachment  to  the  inferior  constrictor  of  the  pharynx.  The  loiuer 
^Bprder  is  straight,  and  is  connected  by  fihrous  membrane  to  th^ 
^■st  ring  of  the  trachea.  The  inner  surface  is  smooth,  and  the 
upper  border  is  elliptical,  its  lower  being  nearly  circular.  (Figs. 
85-86.) 

The   thyroid   cartilage   is  connected   to   the 

igamen  s.  cricoid  by  a  membrane — the  crico-thyroid.     It 

consists  of  a  median  triangular  portion,  composed  mainly  of  elastic 

tissue,  with  its  base  directed  downwards.     The  lateral  portions  are 

thin  and  membranous,  extending  as  far  backwards  as  the  articular 

facets  for  the  thyroid  cartilage,  and  are  intimately  connected  with 

the   inferior  vocal  cords  or  vocal  bands.      Between   the  inferior 

1  cornu  of  the  thyroid  cartilage  and  the  cricoid  there  is  a  distinct 

I  joint,  having  a  synovial  membrane,  and  strengthened  by  a  capsular 

ligament.     The  articulation  allows  of  a  movement  revolving  upon 

its  own  axis,  and,  consequently,  permits  the  approximation  of  the 

two  cartilages.     (Fig.  86.) 
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.,  _     .,  These  cartilages  are  situated,  one  on  each  side. 

Arytenoid  CarliUges.   ^^  ^^^  ^^^^  ^^  ^^^^  ^^^^^  ^^^^^^  ^^  ^^^  ^^-^^-^ 

cartilage.     In  the  recent  slate,  before  the  membranes  and  muscles 
have  been  removed,  the  space  between  them  resembles  the  lip  of  a 


Fic.  85.— Larynx,  bRoNT  Vibw,  with  tmb  Lica- 

MRKTS   AKU    IkSKUTIOK  op    MuSCLES. 

<7.  A.,Othyoid«;  C  M,  Thyroid  cartilage  ;  Gtr/. 
/ri/..  Corpus  iriticcum  ;  C.  r.,  Cricoid  cartilage; 
C.  tr..  Tracheal  cartiL-ige  ;  JJg.  thyr.-hyoid  med. 
Middle  ihyio-hyoid  ligitnient  ;  Lig.  th.-k.  iat,. 
Lateral  thyrohyoid  ligsmcni:  Lig  eric  -th^ir.  mrtt  , 
Middle  crico-thyroid  lig;»ment;  Lig.  crtc.-iraik., 
Crico-tracheal  li^anienl :  M.  j/.-A.,Slernu-hyoldcu* 
miucle;  ^.  M.-«iW</., 'I  hyro-hyoidcui  muscle  ;  Af. 
$t,'ik,,  Stemo-ioyrotdcub  rou^clc.  M.  cr.-tk., 
Crico-uiyroideiis  miucIc 


Fig.  86.— PosTBKioK  Vibw  or  Twm  La»- 

VNX,   WITH    THB  MUMTLBS  RkHOVBO. 

£".,  Epiglotti*  cushion  (W.> ;  L.  mr.-*f, 
Arytcno-tpiglottic  fold  or  licament:  X 
m.,  Memhrana  mucosa;  C.  H  _,  CsfUl* 
age  o(  Wrisberg  or  cuneiform  ;  C.  S-, 
Cartilage  of  Santorini  or  comicuU  Uryn- 
gis  .  C.  dr^/-,  Arytenoid  cartilage;  C 
£-.,  Cricoid  cartib^e;  /'.  m.,  MuKuUr 
proce<is  or  external  angle  :  /..  cr.-^f. 
Crico-ar>-tenoid  lii^mcnt ;  C.  ».,  Supe- 
rior corDu  :  C.  r..  Inferior  comu  of  ihe 
thyroid  cartilage  ;  L.  cr.-c*-.p  1.,  P**- 
tertor  inferior  cemio-chcoul  liganail, 
C  tr..  Tracheal  cartibce ;  P.  m.tf^ 
Nlembranous  portion  of  the  trachea. 


pitcher;  hence  their  name.  Each  is  pyramidal,  with  the  apex 
upwards,  is  about  one-half  of  an  inch  (/j  ww.)in  height,  and  odc- 
quarter  of  an  inch  {6  mmS)  in  diameter  at  its  base,  and  presents 
for  examination  three  surfaces  (marked  off  by  three  borders),  a  base 
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id  an  apex.  The /w/wor  surface  of  each  is  triangular  and  con- 
ive,  and  gives  attachment  to  the  arytenoideus  muscle  ;  the  anterior 
jrface  is  irregular  and  convex,  affording  attachment  to  the  thyro- 
arytenoideus,  and  to  the  ventricular  bands  or  false  vocal  cord  ;  the 
in/rrna/  sviTh.ce,  the  narrowest  and  nearly  flat,  faces  the  correspond- 
ing surface  of  the  opposite  cartilage,  and  is  covered  with  mucous 
membrane.  The  iase  is  broad,  and  presents  a  smooth,  somewhat 
concave,  triangular  surface  which  articulates  with  the  cricoid  carti- 
lage ;  in  front  of  the  base  is  the  pointed  anttrior  an^U,  which  gives 
attachment  to  the  true  vocal  cord  or  vocal  bands,  and  contributes 
to  form  part  of  the  boundary  of  the  rima  glottidis ;  at  the  outer 
and  back  part  of  the  base  is  the  external  angle,  into  which  certain 
muscles  moving  the  cartilage  are  inserted,  viz.,  the  crico-arytenoi- 
deus  posticus  and  crico-arytenoideus  lateralis.  The  base  is  articu- 
lated with  the  cricoid  by  a  joint  which  has  a  loose  capsular  ligament 
and  a  synovial  membrane,  permitting  motion  in  all  directions,  like 
the  first  joint  of  the  thumb.  The  apex  is  truncated  and  points 
backwards  and  inwards.  It  is  surmounted  by  a  cartilaginous  nodule, 
called  the  cornicuhtm  laryngis. 

Are  two  small  conical  cartilaginous  nodules, 
and  continue  the  direction  of  the  arytenoid 
tilages  upwards  and  inwards. 

These  cartilages,  sometimes  called  the  car- 
tilages of  Wrisberg,  are  conical  in  form,  and 
Smewhat  curved,  with  their  broader  part  directed  upwards  and  for- 
rds.  They  are  contained  in  the  aryteno-epiglottic  fold.  (Fig.  86.) 
This  piece  of  yellow' fibro-cartilage  is  situated 
in  the  middle  line,  and  projects  over  the  larynx 
ke  a  valve.  It  is  like  a  leaf  with  its  stalk  directed  downwards, 
i  ordinary  position  is  i)eri>endicular,  leaving  the  upi)er  opening  of 
larynx  free  for  respiration  ;  but  during  the  elevation  of  the 
ynx  in  deglutition  it  becomes  horizontal,  falls  downwards  and 
ickwards  over  the  larynx,  and  prevents  the  entrance  of  food  into 
it.  This  descent  of  the  epiglottis  is  accomplished,  not  by  special 
muscular  agency,  but  by  the  simultaneous  elevation  of  the  larynx 
and  the  retraction  of  the  tongue.  Its  apex  or  lower  part  is  attached 
by  the  thy ro- epiglottic  ligament  to  the  angle  of  the  thyroid  cartilage  ; 
— *  is  also  connected  by  an  elastic  ligament,  hyo-epiglottic,  to  the  ix)9- 
ior  surface  of  the  os  hyoides.  Laterally,  its  borders  are  rather 
fied  backwards,  and  to  them  are  attached  two  folds  of  mucous 
lembrane,  which  pass  to  the  arytenoid  cartilages,  called  the  aryleno- 
"Hgloltic  folds.  \\%-anterior  surface  is  only  free  at  its  ba»c,  where 
,  is  connected  with  the  base  of  the  tongue  by  the  three  glosso-epi- 
'<tlie  folds.  It  posterior  or  laryngeal  surface  is  smooth,  concavo- 
ivcx  and  free,  and  looks  towards  the  larynx.     The  surface  of  the 


ComicuU  Laryngis. 


«44 


MUCOUS  MEMBRANE  OF  THE   LARYNX. 


Mucous  Membrane 
of  the  Larynx, 


epiglottis  is  closely  invested  by  mucous  membrane  ;  this  being  re- 
moved, the  yellow  cartilage  of  the  epiglottis  is  seen  pitted  and 
often  perforated  by  the  small  mucous  glands. 

The  cartilages  of  the  larynx  resemble  those  of  the  ribs  in  struc- 
ture. In  the  young  they  are  dense  and  elastic,  but  some  have  a 
tendency  to  ossify  with  age.  In  very  old  subjects  the  thyroid  and 
cricoid  cartilages  are  often  completely  ossified,  and  their  interior 
presents  an  areolar  tissue,  containing  oily  matter,  analogous  to  the 
spongy  texture  of  the  bones.  The  epiglottis,  cornicula  laryngis, 
and  cuneiform  cartilages  are  rarely  ossified,  on  account  of  their 
consisting  of  yellow  fibro-cartilage  resembling  that  of  the  ear  and 
nose. 

The  larynx  must  now  be  examined  in  its  perfect  condition. 

The  mucous  membrane  lines  the  whole  of  the 
interior  of  the  larynx,  being  continuous  above 
with  that  of  the  pharynx  ^and  mouth,  below 
with  that  of  the  trachea.  It  is  intimately  adherent  to  the  posterior 
part  of  the  epiglottis  and  to  the  true  vocal  bands  or  cords  ;  else- 
where it  is  loosely  connected  to  the  subjacent  structures  by  an 
abundance  of  areolar  tissue,  which  admits  of  its  being  elevated 
into  large  folds.  This  is  chiefly  found  about  the  upper  opening  of 
the  larynx,  and  it  deserves  notice  from  the  rapidity  with  which  it 
becomes  the  seat  of  serous  effusion  in  acute  inflammation  of  the 
larynx,  and  thus  produces  symptoms  of  suffocation.  In  the  remain- 
ing part  of  the  interior  of  the  larynx  the  mucous  membrane  is 
moderately  adherent  to  the  subjacent  tissues,  and  at  the  ventricular 
band  or  false  vocal  cord  it  reduplicates  upon  itself  and  then  lines 
thesacculus  laryngis.  Naturally,  the  mucous  membrane  is  of  pale 
rose  colour,  except  where  it  covers  the  cushion  of  the  epiglottis, 
where  it  is  bright  pink.  It  is  covered  by  columnar  ciliated  epithe- 
lium below  the  ventricular  bands  or  false  vocal  cords,  and  this 
variety  is  continued  up  the  epiglottis  as  high  as  its  middle  ;  above 
this,  by  squamous  epithelium.  From  the  root  of  the  tongue  to  the 
anterior  surface  of  the  epiglottis,  the  membrane  forms  three  folds, 
glosso-epiglottic,  one  median  and  two  lateral,  containing  elastic  tis- 
sue. From  the  epiglottis,  to  which  it  is  intimately  adherent,  it  is 
continued  backwards  on  either  side  to  the  apices  of  the  arytenoid 
cartilages,  forming  the  aryteno-tpiglottic  folds  which  bound  the  upper 
entrance  into  the  larynx. 

The  mucous  membrane  of  the  larynx  is  remarkable  for  its  acute 
sensibility.  This  is  requisite  to  guard  the  upper  opening  of  the 
larynx  during  the  passage  of  the  food  over  it.  The  larynx  is  closed 
during  tlie  act  of  deglutition  ;  but  if,  during  this  process,  anyone 
attempt  to  speak  or  laugh,  the  epiglottis  is  raised,  and  allows  the 
food  to  pass,  as  it  is  termed,  the  wrong  way.     As  soon  as  the  for- 
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Superior  Opening  of 
tiie  Larynx. 


jn  body  touches  the  raucous  membrane  of  the  larynx  a  spasmodic 
of  coughing  expels  it. 

The  sub-mucous  tissue  of  the  larynx  is  studded  with  mucous 
Uands.  An  oblong  mass  of  them  lies  in  the  aryteno-epiglottic 
aid,  and  they  are  particularly  numerous  about  the  ventricles  of  the 
irynx.  The  surface  of  the  epiglottis  towards  the  tongue  is  abund- 
tntly  provided  with  them.  Their  ducts  pa.ss  through  the  epiglottis, 
and  may  be  recognised  as  minute  openings  on  its  laryngeal  aspect. 
This  is  the  opening  through  which  the  larynx 
communicates  with  the  pharynx.  Its  outline 
is  triangular,  with  its  base  directed  forwards, 
id  it  slopes  from  before  backwards.  Anteriorly  it  is  bounded  by 
he  epiglottis,  laterally  by  the  aryteno-epiglottic  folds  and  cuneiform 
irtilages,  posteriorly  by  the  arytenoid  cartilages  and  the  cornicula 
laryngis.  The  apwx  presents  the  funnel-shaped  appearance  from 
which  the  arytenoid  cartilages  derive  their  name. 

On  looking  down  through  this  suj)erior  opening  you  see  the 
tavity  of  Ihe  larynx,  which  is  divided  into  an  upper  and  a  lower 
part  by  the  narrow  triangular  fissure,  called  the  glottis,  or  rima 
glottidis;  so  that  the  upper  part  gradually  narrows  to  this  chink, 
while  the  lower  part*  gradually  widens  and  becomes  continuous  at 
the  lower  border  of  the  cricoid  cartilage  with  the  trachea. 

The  objects  seen  above  the  rima  glottidis  are,  in  the  middle  line, 
below  the  base  of  the  epiglottis,  a  round  elevation  covered  with 
mucous  membrane  of  a  bright  pink  colour,  termed  the  cushion  of 
the  epiglottis  ;  on  each  side  is  an  arched  fold,  the  ventricular  bands 
ox/itlse  vocal  cords,  with  their  concavity  looking  downwards,  and 
foiming  the  upper  boundary  of  a  small  recess,  the  ventricle  of  the 
larynx,  leading  into  a  pouch,  called  the  sacculus  laryngis ;  below 
this  are  the  two  white  bands,  the  vocal  bands  or  true  vocal  cords, 
which  form  the  boundaries  of  the  glottis.  The  larynx  below  the 
vocal  bands  gradually  enlarges  and  presents  nothing  calling  for 
special  description. 

The  rima  glottidis  is  the  triangular  horizontal 
opening  between  the  vocal  bands.  Its  apex 
is  directed  forwards,  its  base  backwards.  The 
anterior  two-thirds  of  this  opening  is  bounded  by  the  vocal  bands, 
the  posterior  third  by  the  arytenoid  cartilages.  The  length  in  the 
male  is  nearly  an  inch  {24  mm.),  its  width  at  rest  from  one-fourth 
one-third  of  an  inch  (<5  to  8  mm.)  ;  in  the  female  its  length  is 
>-thirds  of  an  inch  (.16  mm.) ;  its  width  one-sixth  of  an  inch  {4 
Before  the  age  of  puberty  these  dimensions  are  much  less. 
These  are  the  prominent  crescentic  folds  of 
mucous  membrane  which  form  the  upper  boun- 
ventricles  and  inclosu  within  them  thin  ligamentous 
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fibres,  called  the  superior  thyroarytenoid  ligaments.  They  are 
called  the/j/se  noca/  cords  because  they  have  little  or  nothing  to  do 
with  the  production  of  the  voice.  They  are  composed  of  elastic 
tissue  like  the  vocal  bands ;  but  they  also  contain  fatty  tissue,  which 
the  vocal  bands  do  not. 

1  D     H    »  These  two  bands,  called  also  the  inferior  thyro- 

Vocal  Bands.  arytenoid  ligaments,   are  conaposed  of  yellow 

elastic  tissue,  and  extend  horizontally  from  the  angle  of  the  thyroid 
cartilage  to  the  anterior  angles  of  the  base  of  the  arytenoid  cartil- 
ages. Their  inner  or  free  edges  are  thin  and  sharp  and  look  up- 
wards ;  their  outer  borders  are  continuous  with   the  crico-thyroid 

membrane,  and  are  in  contact 
with  the  thyro-arytenoidei  mus- 
cles. They  diverge  as  they  pass 
backwards,  and  are  covered  with 
very  thin  and  closely  adherent 
mucous  membrane,  having  col- 
umnar ciliated  epithelium.  We 
shall  presently  see  that,  by  the 
muscles  which  act  upon  the  ary- 
tenoid cartilages,  these  bands 
can  be  approximated  or  sepa- 
rated from  each  other ;  in  other 
words,  the  rima  glottidis  can  be 
closed  or  dilated.  When  sufficiently  tightened, 'and  brought  paral- 
lel by  means  of  certain  muscles,  the  bands  are  made  to  vibrate  by 
the  current  of  the  expired  air,  and  thus  is  produced  sound. 

In  the  adult  male  the  vocal  bauds  measure  about  seven -twelfths 
of  an  inch  (^14  mm.')  ;  in  the  female  about  five-twelfths  of  an  inch 
{11  mm.).  In  boys  they  are  shorter;  hence  their  peculiar  voice. 
At  puberty  the  bands  lengthen  and  the  voice  breaks. 

The  glottis  admits  of  being  dilated,  contracted,  and  even  com- 
pletely closed,  by  its  appropriate  muscles.  When  at  rest  its  shape 
is  triangular,  as  shown  in  Fig.  87,  where  the  arytenoid  cartilages 
are  cut  through  on  a  level  with  the  vocal  cords.  During  every 
inspiration  the  glottis  is  dilated  by  the  crico-arytenoidei  postici; 
it  then  becomes  pear-shaj>ed  (Fig.  90).  During  expiration  it  re- 
sumes its  triangular  shape,  and  this  return  to  a  state  of  rest  b 
effected,  not  by  muscular  agency,  but  by  two  elastic  ligaments 
shown  in   Fig.  87,  which  draw  the  arytenoid  cartilages  together. 


Thyroid  cartilage. 
Vocal  bands. 


Ar>''*"oid  carti- 
lage. 
fUastic  ligament. 


FlO.  87.— ShapB  of  TH«    GLOTTIt  WHHN   AT 

Rkst. 


[*  The  editor  desires  to  emphasize  the  change  of  cord  to  bend,  false  Tocil  to 
ventricular,  for  analotnical  reasons  which  to  any  dissector  are  apparent.  Ventn- 
culnr  band  locales  the  position  and  does  away  with  the  explanation  that  this  por- 
tion has  nothing  to  do  with  phoaation.     A.  II.] 
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Thus,  then,  the  glottis,  like  the  chest,  is  dilated  by  musfu/ar  tissue  ; 
like  the  chest,  also,  it  is  contracted  by  elastic  tissue.  In  speaking 
or  singing  the  glottis  assumes  what  is  called  the  vocalising  posi- 
tion— that  is,  tlie  opening  becomes  narrower,  and  its  edges  nearly 
parallel. 

.  These  are  the  recesses  between  the  ventricular 

■^  ""^ji"  °      '  and  vocal   bands,  and  each  leads  to  a  small 

conical    pouch,  the   sacculus  luryrigii.     Each 


Fic.  <8. — PoSTUioK  Vi»w  or  thu  Lakvnx,  with  its  Mu«cl«s. 
iilgloItU,  wilh  the  cuahion  (W  ) :  C.  «'.,  Cartilage  of  Wrisberg  ;  C.S.,  Cartilage  of  San- 
torini  ;  Cart,  tr/r.,  Cricoid  cartilage  ;  OrivM  jn/.,  Superior  comua  of  the  thyruid  carlilace 
M  ar.  tr,,  Transverse  ponioii  of  Inc  ar^'tenoideus;  Mm.  ar,  obi.,  Oblique  portion  of  the 
arylcnoideti* ;  M.  cr.  aryt.  poat,.  CricO'Urytenoidou^  mtude ;  Pars  cart..  Cartilaginous 
rias^  of  the  trachea;  Pars  msmb..  Tracheal  membrane. 


cends  for  about  half  an  inch  (ij  mm.),  as  high  as  the  upper 
ardcrof  the  thyroid  cartilage,  which  bounds  it  on  its  outer  side, 
lilc  on  the  inner  side  is  the  ventricular  band.  It  contains  from 
jxty  to  seventy  muciparous  glands.  Over  its  inner  and  upper  part 
IS  a  layer  of  muscular  tissue,  compressor  sacculi  laryngis  of  Hilton 
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(aryteno-epiglottideus  inferior),  which  connects  it  with  the  aryteno 
epiglottic  fold ;  on  its  outer  side  is  the  upper  part  of  the  thyro- 
arytenoidcus. 


Arytenoid  cartilage.  _ 

Crtco-arytenoid  joitit. 

Crico-lhyroid  joint. 


Thyroid  cartilage. 


Vocal  baud. 


Cricoid  cartiUge  raised. 

Cricoid  caTtiiafc. 


Fic.  89. — Diagram  Showing  tiik  Action  uf  tmb  Crico-thyroid  Musclr. 

,...,,      ,       ,    There  are  eleven  muscles  which  act  upon  the 
Intrinsic  Muscles  of    ,  r  i     -j         j  •     S.        -a 

the  Larynx.  larynx,  five  on  eacli  side  and  one  in  the  mid- 

dle.    The  five  pairs  are  the  crico-thyroidei, 
the  crico-arytenoidei  postici,  the  crico-arytenoidei   laterales,  the 


Vocal  band. 
Thyroid  caniiage. 
Cricoid  cartilage. 


Crico.arylenoideia 
lateralis. 


Arytenoid  cartilage. 
Elastic  ligament 
(crico-arytenoid). 


Ideal  pivot. 


Cric0.aryteaoidci» 
posticus. 


Ftc.  90.— Glottis  Dilatvd:  Musclbs  Dilating  it  RKrRRSRKTRo  Wavy. 


thyro-arytenoidt;!,  and  the  aryteno-epiglottidei.     The  single  one  is 
the  arytenoideus. 

This  muscle  is  situated  on  the   front  of  the 


M.  Crico-thyroideus. 


larynx.     It  arises  from  the  front  and  side  of 


the  cricoid  cartilage,  ascends  obliquely  outwards,  and  is  inserttd 
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|M.  Crico-arylenoi- 
deus  Posticus. 


into  the  inferior  border  and  lower  cornu  of  the  thyroid.  Its  action 
is  to  tighten  the  vocal  cords.  It  does  this  by  raising  the  anterior 
part  of  the  cricoid  cartilage,  since  this  cartilage  cannot  be  raised 
without  lengthening  these  cords,  as  shown  by  the  dotted  line. 
Fig.   89.       Its    nerve    is    the    external  laryngeal  branch    of    the 

perior  laryngeal.  Between  the 
mnterior  borders  of  the  two  mus- 
cles is  seen  the  crico-lhyroid  mem- 
brane, which  is  divided  in  laryn- 
gotomy. 

This  muscl  e 
arises  from 
the    broad 
epression  on  the  posterior  part  of 
the   cricoid    cartilage ;     its   fibres 
converge  and  pass  outwards  and  up- 
wards, to  be  inserted  into  the  outer 
ngle  of  the  base  of  the  arytenoid 
(Fig.  88).     Its  actiori  is  to  dilate 
he  glottis.    It  does  this  by  drawing 
'the  posterior  tubercle  of  the  aryte- 
oid  cartilage  towards  the  mesial 
ine,    and   therefore    the   anterior 
ngte  (to  which  the  vocal  cord   is 
.ttached)/r^w  the  mesial  line  (Fig. 
).     In  this  movement  the  aryte- 
oid  cartilage   rotates  as   upon   a 
ivot,  and  acts  as  a  lever  of  the 
rst   order,    the   fulcrum   or   ideal 
ivot   being  intermediate  between 
,e  power  and  the  weight.     This 
uscle  dilates  the  glottis  at  each 
inspiration.     Its  nerve  comes  from 
he  inferior  laryngeal. 

. ,  This  single  muscle  is  situated  immediately  at 

ry  enoi  eus.         ^^  \,g,z\,   of  the  arytenoid   cartilages.     'I'he 
brcs  jiass  across  from  one  cartilage  to  the  other,  running  in  atrans- 
'crse  direction.     Action. — By  approximating  the  arytenoid  carti- 
;es,  they  assist  in  contracting  the  glottis.     It  is  supplied  by  the 
ferior  laryngeal  nerve. 

This  muscle  arises  from  the  inferior  and  outer 
angle  of  tlie  arytenoid  cartilage,  and,  crossing 
its  fellow  like  the  letter  X,  is  inserted  partly 
to  the  apex  of  the  opposite  arytenoid  cartilage  and  partly  into 


Fig. 


91. — SiDH  View  op  tiir   Musclbs 

op  THE  Lahvnx, 

Thyro-cpiglouideu*.      a,    Thyro-ary- 

lenoldeuA,   upper  and   lower    portions. 

3.  Crlco-arytcnoideui  lateralis.  4.  Crlco- 

arytcnoidetu  posticus.  5.  Arytenotdeiis. 


Aryteno- 
epigtoilideus. 
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This  is  sometimes  spoken  of  as  part 


the  aryteno-epiglottic  fold, 
of  the  arytenoideus. 

_  .  .        To  expose  this  muscle  reflect  the  crico-thyroid 

deus*^La'teralis°'  muscle,  the  crico-thyroid  membrane,  and  ihen 
cut  away  the  ala  of  the  thyroid  cartilage 
arises  from  the  upper  border  of  the  side  of  the  cricoid  cartilage, 
and  the  fibres,  passing  backwards  and  upwards,  converge  to  ht 
inserted  into  the  external  angle  of  the  base  of  the  arytenoid,  in 
front  of  the  crico-arylenoideus  posticus.  Action. — By  drawing  tht 
arytenoid  cartilages  inwards,  the  muscles  of  opposite  sides  contract 
the  glottis  (Fig.  92).     Its  nerve  comes  from  the  inferior  laryngeal. 


Vocal  band. 


Arytenoid  carti. 

lage. 
Elastic  Ugajnent. 


Thyro-oryltnoMaa 


Cric<>-«ryteDO«i<B> 
lateralis. 


Crico-arjnenoifka 
poaikus. 


Fic.  93. — Glittis  Closed:  Musclis  Ci.(»ihc  it  RamicssirTao  W»v 


M.  Thjrro- 

arytenoideus 


This  muscle  arises  from  the  side  of  the  angk 
of  the  thyroid  cartilage  and  the  crico-thyiwl 
membrane,  runs  horizontally  backwards,  and 
is  inserted  '\\\Xa  the  base  and  anterior  surface  of  the  arytenoid.  lo 
fibres  run  parallel  with  the  true  vocal  cord,  and  some  of  them  are 
directly  inserted  into  it.  It  consists  of  two  fa.sciculi — an  upper  asrf 
a  lower.  The  lower  and  larger  portion  is  inserted  into  the  anterior 
angle  and  the  anterior  surface  of  the  arytenoid  ;  the  upper  is  inseried 
into  the  upper  part  of  the  anterior  surface  and  the  anterior  bordrr 
of  the  arytenoid.     Its   nerve  comes   from   the  inferior   laryngeal 

(Fig-  93)- 

This  muscle  relaxes  the  vocal  cord.  More  than  this,  it  puts  thr 
lip  of  the  glotti.s  in  the  vocalising  position  ;  in  this  position  tl» 
margins  of  the  glottis  are  parallel,  and  the  chink  is  reduced  to  tto 
breadth  of  a  shilling. 
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The  following  table  shows  the  action  of  the  several  muscles  which 
act  upon  the  glottis  : — 

Cricolhyiviilei, Stretch  the  vocal  bands. 

Tbyroarytenoidei Relax  the  vocal  bands,  and  place  them   in 

the  vocalising  position. 
Crico-aiytenoidei  postici,  .    .  Oilate  the  glottis. 


Fig.  93.— Nihml'.  "i'  Till  Larvkx. 
,  A.,  0»  liyoldo  :  C.  /*.,  Thyroid  cartiUgc  ;  C.  C,  Cricoid  cartilage  ;  Tr.,  Trachen  ;  M.  Ih.. 
af .,  Thyr»4rylertotdeu»  muscle  ;  M.  cr.-ar.  p..  Posterior  crictvarytettoideus  muscle  ,  M. 
«¥.-ar.  1  ,  Lateral  cricrt-arvlenoideiu  miiicle  ;  Nl  cr.-th.,  Crico-thyroideu*  mii*cle;  N.  tar. 
■up.  r,,Stn»efior  luryngewl  nerve  :  R,  I  ,  Internal  branch  ;  R.  E.,  External  branch  ,  N.  I*  R 
V,«  RecurrcDt  laryngeal  nerve  ;  R.  1.  N.  L-  R.,  Internal  branch  of  the  recurrent  nerve :  R 
Bm  N.  L.  K.,  Exicnul  branch  of  the  recurrent  Uryngeal  nerve. 

Crico-arytenoidei  lateralex,  .  Draw  together  the  arytenoid  \    .    .  ,1  . 
cartilages  v      1  if  ' 

Arjftenoideuf Ditto        ditto        ditto  J    giotlis. 

Arirteno-cpiglottidei,     .    .    .  Contract  the  upper  opening  of  the  larynx. 

The  epiglottis  is  connected  by  muscles  with  the  arytenoid  and 
lyroid  cartilages :  they  are  the  thyro-epiglottideus,  the  aryteno- 
>iglottideus  superior  and  inferior. 
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The  thyro-epiglottideus  is  a  thin  muscle,  arising  from  the  angle  o< 
the  thyroid  cartilage  just  above  the  thyro-arytenoideus,  and  i> 
inserted  by  diverging  fibres  into  the  border  of  the  epiglottis  and 
into  the  aryteno-epiglottic  fold. 

The  atyteno-epiglollideus  superior  passes  as  thin  muscular  fibres 
from  the  lip  of  the  arytenoid  cartilage  to  the  mucous  membrane 
attached  to  the  side  of  the  epiglottis. 

The  aryleno-epiglotlideus  inferior ,  separated  from  the  precediag 
by  a  distant  interval,  arises  from  the  anterior  surface  of  the  aryte- 
noid cartilage,  and  is  inserted  into  the  upper  and  inner  f>art  of  the 
epiglottis.  This  muscle  is  also  called  the  compressor  sacculi  larjnps 
of  Hilton.* 

The  blood-vessels  of  the  larynx  are  derived  from  the  superior  and 
inferior  thyroid  arteries.  The  laryngeal  branch  of  the  superior 
thyroid  passes  through  the  thyro-hyoid  membrane  with  the  cor- 
responding nerve,  and  divides  into  branches,  which  supply  the 
muscles  and  the  mucous  membrane.  The  laryngeal  braDchesof  the 
inferior  thyroid  ascend  behind  the  cricoid  cartilage.  A  constaitt 
little  artery  passes  through  the  crico-lhyroid  membrane. 

The  nerves  of  the  larynx  are  the  superior  and  inferior  (^recurrent] 
laryngeal  hTdinches.  oi  i\\t  pneumogastric.     (Fig.  93.) 

The  superior  laryngeal,  having  passed  through  the  thyro-hyoid 
membrane,  divides  into  branches,  distributed  to  the  mucous  racni- 
brane  of  the  larynx.  Its  filaments  spread  out  in  various  directions- 
some  to  the  anterior  and  posterior  surfaces  of  the  epiglottis,  and  t* 
the  aryteno-epiglottidean  folds,  others  to  the  interior  of  the  larjoi 
and  the  vocal  cords.  A  constant  filament  descends  behind  the  all 
of  the  tliyroid  cartilage,  and  communicates  with  the  infenof 
laryngeal,  and  another  communication  with  the  same  nerve  is 
found  behind  the  larynx  beneath  the  pharyngeal  mucous  roew- 
brane.  Its  external  laryngeal  branch  supplies  the  crico-thyroid 
muscle. 

The  inferior  (or  recurrent)  laryngeal  nerve  enters  the  larynx  be- 
neath the  inferior  constrictor,  and  ascends  behind  the  joint  betwees 
the  thyroid  and  cricoid  cartilages.  It  supplies  all  the  intrinsic 
muscles  of  the  larynx  except  the  crico-thyroid.  If  the  recunouj 
nerve  be  divided  or  in  any  way  injured,  the  muscles  moving  1 
glottis  become  paralysed,  but  its  sensibility  remains  unimpair 
When  the  nerve  is  compressed  by  a  tumor — for  instance,  an  aneunss] 
of  the  arch  of  the  aorta — the  voice  is  changed  to  a  whisjier,  ore 
lost. 


*  The  tritieeo-glossui  is  a  small  muscle  frequently  present ;  ft  uisei  froMl 
cor|>us  triticeum,  and  passing  forwards  and  upwards  joins  the  cerato-glossm I 

inserted  into  the  tongue. 


Until   the   approach  of   puberty,  there    is  no 
Difference  between      great  difference  in  the  relative  size  of  the  male 

Female  tlrynx.'      *"*^  f«™*'«  '^'■y""-     '^^^  '^'■>"''  °^   '^^  ™*'^' 
within    two   years  after    this   time,    becomes 

nearly  doubled  in  size ;    that  of  the  female  grows,  but  to  a  less 

extent. 

The  larynx  of  the  adult  male  is  in  all  proportions  about  one-third 
larger  than  that  of  the  adult  female. 

The  alae  of  the  thyroid  cartilage  form  a  more  acute  angle  in  the 
male ;  hence  the  greater  projection  of  the  pomum  Adami  and  the 
greater  length  of  the  vocal  cords  in  the  male. 

me  averi«e  length  of  the  vocal  bands  is  in  the  {  "''* ,     V  ll '".!""''  f '^  """1 
^"         "  1.  remale  /j   "      "        (//«««.) 

■n.e  average  length  of  the  glottis  U  in  the     .    .  {  l\^^  ^'-'^    :.        [%  ^-j 

The  size  of  the  larynx  does  not  necessarily  follow  the  proportions 
of  the  general  stature;  it  may  be  as  large  in  a  little  person  as  in  a 
tall  one  ;  this  corresponds  with  what  we  know  of  the  voice. 
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DISSECTION  OF  THE  TONGUE. 


The  tongne  is  a  complex  muscular  organ,  subservient  to  taste,  speech,  suction, 
mastication,  and  deglutition.  It  is  situated  in  the  space  formed  hy  the  lower  den- 
tal arch ;  its  upper  surface  is  convex  and  free,  as  is  also  its  anterior  part  or  tip, 
which  lies  behind  the  lower  incisor  teeth ;  its  posterior  and  inferior  part  is  con- 
nected to  the  OS  hyoides  by  the  liyoglossi,  to  the  styloid  process  of  the  temporal 
bone  liy  the  stylo-glossi,  and  to  the  symphysis  of  the  lower  jaw  by  the  genio-hyo- 
glossi  muscles. 

The  upper  surface  or  doriHtn  is  convex,  and  slopes  on  all  sides  from  the  centre ; 
it  is  divided  into  two  symmetrical  halves  by  a  median  groove — r/j^A/— running 
along  the  middle,  and  terminates  posteriorly  in  a  depression — the  foramen  crtcum 
— into  which  open  several  mucous  glands.  The  posterior  third  of  the  dorsum  is 
comparatively  smooth  ;  the  anterior  two-thirds  is  rough,  and  covered  with  small 
eminences  caWed  />aj>i//ir. 

The  surface  of  the  tongue  is  covered  with  mucous  mem- 
Mucous  Membrane,  brane,  which  is  composed  of  structures  similar  to  those  of 
the  skin  generally — that  is  to  say,  it  consists  of  a  cutis 
ret*  with  numerous  eIevatioi)|  called  papllln;,  and  of  a  thick  layer  of  squamous 
eptthelrnra.  The  cutis  is  much  thinner  than  that  of  the  skin  of  the  body,  and  affords 
insenion  to  some  muscular  fibres  of  the  tongue. 

The  mucous  membrane  on  the  under  aspect  of  the  tongue  is  smooth  and  com- 
pgnvtively  thin,  and,  in  the  middle  line  in  front,  forms  a  fold — \.hc  /r,enum  lin- 
gm* — which  connects  it  to  the  mucous  membrane  of  the  floor  of  the  mouth.  On 
each  fide  uf  the  fntnum  are  the  elevated  orifices  of  the  submaxillary  ducts  ;  and 
farther  back,  in  the  furrow  between  the  tongue  and  gums,  are  the  openings  of  the 
soblingual  ducts.  La/era/fy,  the  mucous  membrane  is  reflected  from  the  under 
part  of  the  tongue  to  the  lower  jaw,  and  forms  the  floor  of  the  mouth. 

From  the  posterior  part  of  the  tongue  the  mucous  membrane  passes  to  the  soft 
palate   on    each    side,  forming   the    folds  termed  the    anterior  fntoline   are/iei. 
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which  enclose  (be  palato-glosti ;  there  are  also  three  folds  to  the  epigl< 
termed  llie  glossoefiglotlie,  two  lateral  and  onr  mtdian,  the  latter  enclosing  a 
layer  of  elastic  tissue  called  the  ^losioepighttic  ligament.  This  ligament  raises 
the  epiglottis  when  the  tongue  is  prutiaded  from  ihe  mouth;  lience  the  rule  of 

never   pulling  the    tongue  forwards  when  passing  • 

tube  into  the  o»ophagus,  otherwise  the  tut«  might 

pass  into  the  larynx. 

Papillae  of  the  The  anterior    two-thirds 

.       Tongue.  ">^  '°°S"' 


is  studded 
numerous  small  emin 
called  papilla:  these,  according  to  their  site 
form,  are  distinguished  into  three  kinds,  viz.,  ^^ 
{ircumvallatit ,  papilla  fungiformn,  vcApapilU 
formes  (Fig.  94). 

The  papilla  eircumvallnta  vary  in  number  from 
eight  to  twelve,  and  are  arranged  at  the  liack  of  the 
tiingue  in  two  rows,  which  converge  like  the  brand 
of  the  letter  V,  with  the  apex  backwards,  tow 
the  foramen  Ci^um.  Each  of  these  papilb;  is 
cular,  from  the  j'gth  to  ^'jlh  of  an  inch  (..f  mm.  It  I 
mm.)  wide,  and  slightly  broader  above  than  l«low. 
Each  is  surrounded  by  a  circular  fossa,  which  itself  is 
bounded  by  an  elevated  ring  (vallum). 

The  papilla  fungiformes,  smaller  and  more  num 
erous  than  the  tireumviillala,  are  scattered  chiefly 
over  the  sides  and  lip  of  the  tongue,  and  spariogly 
over  its  upper  surface.  They  vary  in  shape,  sonif 
being  cylindrical,  others  having  rounded  heads  like 
mushrooms:  whence  their  name.  Near  the  apex  of 
the  tongue  they  may  be  distinguished  during  life  from 
the  other  papilla:  by  their  redder  colour.  In  scarla- 
tina, and  some  exanthematous  fevers,  these  papillx 
become  elongated,  and  of  a  bright  red  colour  ;  as  llie 
fever  subsides,  their  )X>ints  acquire  a  brownish  tint, 
giving  rise  to  what  is  called  the  strawberry  tongue. 

The  papilUt  filiformes  {ctmicw)  are  the  smallest  and  roost  numerous.  They  are 
so  closely  aggregated  that  they  give  the  tongue  a  velvet-like  appearance.  Tlieir 
points  are  directed  backwards,  so  that  the  tongue  feels  smooth  if  the  finger  be  psseil 
over  it  from  a]«x  to  base,  but  rough  if  in  the  contrary  direction.  These  papilla: 
consist  of  small  conical  processes  arranged  for  the  most  part  in  a  series  of  lines 
running  parallel  to  the  two  rows  of  the  papilUe  circumvallatae.  Each  papilla  it 
covered  with  a  thick  layer  of  epithelium,  which  is  prolonged  into  a  number  of  ftte 
hair-like  processes. 

The  papillic  are  covered  with  one  or  more  layers  or  squamous  epithelium.  Thai 
which  covers  the  filiform  is  sujierimposeil  so  thickly  as  to  give  it  sometimes  tbe 
appearance  of  a  brush  when  seen  under  the  microscope.  The  various  kinds  of 
fur  00  the  tongue  consist  of  thick  and  sodden  epithelium. 

Numerous  small  racemose  and  acino-tubular  glaixiSi 
liHgual glands,  are  found  in  the  submucous  tissue  at  the 
root  of  the  tongue.  They  are  similar  in  structure  and  secretion  to  the  tonsillar 
and  palatine  glands,  so  that  there  is  a  complete  ring  of  glands  round  the  isthmus 
faucium.  Small  round  orifices  upon  their  surface  indicate  the  termination  of  their 
ducts.  Other  mucous  glands,  with  ducts  from  one-quarter  to  half  an  inch  longi 
■re  situated  in  the  muscular  substance  of  the  tongue. 


Fig.  94.— UrPBR  Surpacb  op 
tiik  toncob,  with  the 
Fauces  and  Tonsils. 

1.    Papillz   circumvalUtx. 
Papilla:  fuii^ifonnes. 


aUnds. 
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Lvmchoid  Tissue  ^  considerable  amount  of  lymphoid  liisut  is  situated  at 

"    "  the  back  of  ihe  tongue,  which  in  some  ports  is  collected 

into  definite  masses  caWti/o/lu/es.  Small  depressions  also  occur  in  ibis  siluatinn, 
whose  walls  are  studded  with  lymphoid  tissue,  and  into  which  some  of  the  mucous 
glands  Ofjcn. 

On  the  inner  surface  of  the  apex  of  the  tongue  is  placed. 

Glands  beneath  the      on  either  side,  a  group  of  glands  presumed  to  be  salivary. 

Apex  of  the  Tongue.  Considering  each  group  as  one  gland,  oliservr  that  it  is 

oblong,  with  the  long  diameter  from  -^^  to  \  of  an  inch 

(ij  to  21  Mm.),  parallel  with  the  axis  of  the  tongue.       It  lies  near  the  mesial 

line,  a  little  below  the  ranine  artery,  on  the  outer  side  of  the  branches  of    the 

gustatory  nerve,  under  some  of  the  fibres  of  the  stylo  glossus.     Fi)ur  or  five  ducts 

proceed  fiom  each  group,  and  terminate  by  separate  orifices  on  the  under  surface 

of  the  tongue. 

,,  ,       _..  ,       The  suljstance  of  the  tongue  is  composed  of  muscular 

Muscular  Fibres  of       ,.   „        ,     -  „      "    ...       ,  f ,      «.,  ... 

.      _.  fibres    and  of  a   small  quantily  of  fat.     1  he  rxtrinsu 

^  muscles  of  ihe  tongue  have  been  described  in  Ihe  dissec- 

tion of  tlie  subnAxillary  region  (p.  Ii8).  We  have  now  to  examine  its  intriHsu 
muscles.  For  this  purpose  the  mucous  membrane  must  be  removed  from  the  dor- 
sum of  Ihe  tongue.  On  dissection  it  will  be  found  that  the  great  bulk  of  the  organ 
consists  of  fibres  which  proceed  in  a  longitudinal  direction,  constituting  the  lingu- 
airs  muscles. 

The  sHprrficial  lingunlis  runs  longitudinally  beneath  the  mucous  membrane  of 
the  dorsum  ;  its  fibres  are  attached  posteriorly  to  Ihe  hyoid  bone  and  run  forwards 
to  the  front  and  margin  of  the  tongue.  Posteriorly  the  muscle  is  thin  and  is  covered 
bjrtbe  fibres  of  the  palalo-glossus  and  hyo-glossus. 

The  inferior !ingualis\i  larger  than  the  preceding, and  is  situated  on  the  under 

as|>ect  of  the  tongue  between  the  genio  hyo-glossus  and  the  hyo-glossus.     It  may 

v:  be  readily  exjKJsed  by  dissecting  ihe  under  surface  of  the  tongue  immediately  on 

^H|tie  outer  aspect  of  the  genio-hyo-glossus.     It  arises  posteriorly  from  the  liyoid 

^bone  and  the  substance  of  the  tongue,  and  its  fibres  pass  forwards  to  the  tip  of  the 

toHijue  after  beins  reinforced  by  fibres  from  the  stylo  glossus.     On  its  under  aspect 

It  is  in  relation  with  the  ranine  artery. 

The  franwirst  fibres  form  a  considerable  part  of  the  thickness  of  the  tongue 

mnd  arise  from  the  fibrous  septum.     They  pa.ss  outwards  between  the  superficial 

nd  inferior  linguales,  ascending  as  they  near  the  sides  of  the  tongue,  where  the 

'fibres  become  continuous  with  those  of  the  palato-glossus.     A  considerable  amount 

of  fat  is  found  among  these  fibres. 

The  vertical  fibres  run  in  a  curved  direction,  descending  from  the  dorsum  to  the 

rttoder  aspect  of  the  tongue,  with  the  concaviiy  outwards.     They  interlace  with  the 

TCisc  fibres  and  wiih  the  genio-hyo-glossus. 

On  tracing  the  genio-hyoglossi  into  the  tongue,  we  fmd  that  some  of  their  fibres 

nd  directly  to  the  surface ;  others  cross  in  the  middle  line,  intersect  the  longi- 

idinal  fibres,  and  finally  terminate  upon  the  sides  of  the  tongue.     I-astly,  the  fibres 

of  the  stylo-glossi  should  be  traced  along  the  side  of  the  tongue  to  the  apex. 

The  fibrous  srf<tum  of  the  tongue  is  a  vertical  plane  of 
fibrous  tissue  which  extends,  in  Ihe  mesial  line,  from  the 


Fibrous  Septum  of 


the  Tongue. 


base  to  the  apex.     It  is  thick  po.steriurly,  whqre  it  is  con- 


nected behind  with  the  hyoid  lx>ne,and  is  lost  in  front  between  the  muscles.     In  it 

ti  sooietimcs  found  a  piece  of  fibro-cartilage,  called  niiclrus  fibrosus  lin^'Uit,  a  re- 

nlative  of  the  lingual  bone  in  some  of  the  lower  animals. 

The  arterits  supplying  the  tongue   are  the  dorsal  and  ranine  branches  of  the 

gual  arteries.     It  is  important  to  bear  in  mind  that  the  arteries  do  not  anaslo- 

lose  across  the  middle  line,  and  only  very  slightly  at  the  apex,  so  that  it  is  pos- 
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siUe  to  cut  along  the  septum  of  the  tongue  from  the  apex  to  the  base  with  rer; 
lillle  ha;morrbage, — a  fact  of  much  importance  in  the  removal  of  the  tongue  or 
cancer  of  that  organ. 

The  nrrt'es  to  the  tongue  should  now  be  followed  to  their  termination.  The 
A/iyo^/njja/ supplies  with  motor  power  all  the  muscles.  I'ht  gustatory  or  lingual 
branch  of  the  inferior  division  of  the  tifth  is  distributed  to  the  mucous  membrane 
and  papillae  of  the  apex  and  sides  of  tongue,  supplying  the  anterior  two-thirds 
wilii  common  sensalions.  Upon  this  nerve  depends  the  sensation  of  all  ordinary 
impressions,  such  as  that  of  hardness,  softness,  heat,  cold,  and  the  like. 

The !;loss0-f'liarymgei)l  nene  supplies  the  mucous  membrane  at  the  liack  and  the 
sides  of  the  tongue,  and  the  papillae  circumvallata;.  Under  the  microscope  small 
ganglia  may  be  distinguished  on  the  terminal  fibres  of  this  nerve. 
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To  trace  this  nerve  and  its  branches  we  roust  remove  the  outer 
wall  of  the  orbit  as  far  as  the  foramen  rotundum,  s<>  as  to  expose 
the  spheno-maxillary  fossa. 

The  superior  maxillary  nerve  is  a  sensory  nerve,  and  is  the 
second  division  of  the  fifth  cranial  nerve.  Proceeding  from  the 
Gasserian  ganglion  (Fig.  95),  it  leaves  the  skull  through  the  fora- 
men rotundum,  and  passes  horizontally  forwards  across  the  spheno- 
maxillary fossa.  It  then  passes  into  the  orbit  through  the  spheno- 
maxillary fissure,  enters  the  infra-orbital  canal  with  the  corre- 
sponding artery,  and  finally  emerges  upon  the  face,  through  the 
infra-orbital  foramen,  beneath  the  levator  labii  superioris,  where  it 
divides  into  a  number  of  spreading  branches,  distributed  to  the 
lower  eyelid,  the  nose,  and  the  upper  lip.  The  branches  given  off 
are: — 

I.  Within  the  skull. 

1/.  \  recurrent  branch,  to  the  dura  mater  and  middle  meningeal   artery, 
given  off  near  the  Gasserian  ganglion. 


4 


2.  In  the  spheno-maxillary  fossa. 


h.  The  orbital  branch  already  described  (p.  80). 

c.  Two  spheno palatine  branches  vtiic'a  descend  to  the  sphenopalatine  gan- 
glion (Meckel's),  situated  in  the  spheno-maxillary  fussa  (Fig.  95). 

d.  The  dental  branches  are  three  in  number:  the  two  posterior  are  given  ofl 
immediately  before  the  nerve  enters  the  in  fra -orbital  canal,  and  descends  along  the 
tuberosity  of  the  superior  maxillary  bone ;  the  anterior  is  given  ofT  in  the  infra- 
orbital canal.     The  posterior  branch  divides  into  two  branches,  which  send  small 

Lfilaments  to  the  gums  and  the  mucous  membrane  of  cheek,  and  then  run  in  booy 
■canals  in  company  with  small  arteries  to  supply  the  molar  teeth  and  the  antnuD ; 
'  the  middle  branch  passes  down  in  a  special  canal  in  front  of  the  antrum  to  be  dis- 
tributed to  the  bicuspid  teeth  ;  the  anterior  branch,  the  largest,  is  given  off  before 
the  nerve  emerges  from  the  infra-orbital  foramen,  and  enters  the  canal  in  the  front 
wall  of  the  antrum ;  it  divides  into  dental  branches  for  the  supply  of  the  caniiK 
and  incisor  leeth,  and  into  a  nirra/ branch  for  the  mucous  membrane  of  the  floor 
of  the  nasal  fossa.     The  anterior  branch  while  in  it<  bony  canal  gives  oiT  some 
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filaments  which  join  with  the  posterior  dental  branches,  and  above  the  canine 
fossa  it  also  forms  a  communicalion  with  a  nasal  branch  from  the  spheno-palatine 
ganglion,  lo  form  Ihe gang/ion  of  BockJalek. 

e.  The  terminal  branch  of  the  superior  maxillary  nervj  is  called  the  in/ra- 
orbilaly  which  divides  on  the  face  inio  palpebral,  nasal,  and  labial  branches. 
These  have  been  already  dissected  and  described  (p.  67). 

At  this  Stage  the  student  should  make  the  dis- 
section to  expose  the  spheno-palatine  ganglion 
and  its  branches.  To  do  this  it  is  necessary  to  saw  through  the 
skull  rather  on  one  side  of  its  middle  line,  so  as  to  expose  the  cavity 
of  the  nose.  Search  must  now  be  made  for  the  spheno-palatine 
foramen  (just  external  to  which  is  the  spheno-palatine  ganglion). 


Dissection. 


Submax)llary 
ganglion. 


;ilory  n. 


KlC.   95-— DiACBAH    OF   THK   St'rBMlOR    MaXILLABV    NkRVE, 

:.  Spheno-paUtine  ganglion,    a.  Otic  ganglion. 


which  is  situated  immediately  above  the  posterior  extremity  of  the 
middle  turbinated  bone.  Remove  the  mucous  membrane  at  this 
uoint,  when  the  terminal  branch  of  the  internal   maxillary  artery, 

I'hich  comes  through  this  foramen  into  the  nose,  may  be  readily 
lade  out.  The  student  should  next  cut  away  the  thin  plate  of  bone 
hich  forms  the  inner  boundary  of  the  posterior  palatine  canal. 
■hen,  by  tracing  upwards  the  branches  contained  within  the  canal, 
(  will  find  the  ganglion. 
.  This  ganglion  is  called,  after  its  discoverer, 

'oaneiion"  *"*  MetkeVs  ganglion.    It  is  the  largest  of  the  gan- 

glia in  connection  with  the  branches  of  the 
fifth  cerebral  nerve,  is  triangular,  convex  on  its  outer  surface,  of 
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reddish-grey  colour,  about  one-fifth  of  an  inch  (j"  mm.)  in  diameter, 
and  is  placed  immediately  below  the  superior  maxillary  nerve,  as  it 
crosses  the  spheno-maxillary  fossa.  Like  other  ganglia,  it  has  three 
roots — a  sensory,  from  the  superior  maxillary ;  a  motor,  from  the 
great  petrosal  branch  of  the  fascia;  and  a  sympathetic,  from  the 
carotid  plexus. 

Its  branches  pass  upwards  to  the  orbit,  downwards  to  the  palate, 
imvards  to  the  nose,  and  backwards  to  the  pharynx,  as  follows  : — 


FlC  96. DbKI*    VlBW    OP 


TMR    Sl*HKMO.rALATIN«    GANGLION     ANI» 

GrHiK  NlRvm.  (A/iir  Hirsck/tU.') 
Superior  maxillary  nerve,  a.  Sphcno-palatine  ganglion,  from  the  lower  part  of  which  ire 
seen  proceeding  the  palatine  nerves.  3.  F'oxterior  superior  dental  branch**.  4.  Sixth  neive 
receiving  two  nlaments  from  the  carotid  plexus  of  the  sympathetic  nerve.  5,  The  carotid 
branch  of  the  Vidian.  6.  The  sfreat  petrosal  branch  of  tnc  Vidian.  7.  Leucr  petros*! 
nerve.  8.  External  deep  petrosal  nerve.  unitinR  with  lesser  petrosal  nerve.  9.  The  intenMl 
deep  petros.sl  nerve  joining  the  great  petrosal  nerve.  10.  Filament  to  fenestra  ovalis.  n. 
Filament  10  Eusuchian  tube.  la.  Filament  to  fenestra  rotunda.  13.  Chorda  tynipanj.  14 
InfraKirbital  nerve.  15.  Anterior  dental  nerve.  16  Junction  of  posterior  and  anterior  den- 
tal filaments.    17-  Glos^o-pharyngeal  nerve  giving  on  tympanic  branch.  _ 


a.  Ascending  branches. — These  nre  very  small,  and   run  through  the   sphcn*** 
maxillary  fissure  to  be  disiributed  to  ihe  periosteum  of  the  orbit.* 

b.  Descending  branches. — To  sec  these  the  mucous  membrane  must  be  removed 
from  the  back  part  of  the  nose ;  we  shall  then  be  able  to  (race  the  nerves  through 
their  bony  canals.  Their  course  is  indicated  by  iheir  accompanying  arlerici. 
They  descend  through  the  palatine  canals,  and  are  three  in  number.  The  ante- 
rior palatine  nerve,  the  largest,  descends  through  Ihe  po6terior  palatine  canal  to 
the  roof  of  the  mouth,  and  then  divides  into  branches,  which  mn  in  grooves  in  (he 
hard  palate  nearly  to  the  gums  of  the  incisor  teeth,  where  it  communicates  with 


*  Anatomists  describe  several  branches  ascending  from  the  ganglion ;  one  lo 
join  the  sixth  nerve  (BAck) ;  another  to  join  the  ophthalmic  ganglion  (Tiedemuui): 
and,  lastly,  some  to  join  the  optic  nerve  through  the  ciliary  branches  (^Hirzel). 
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Baso-palatiiie  nerve.  Within  its  canal  it  sends  two  inferior  tiasal  l>raHi:kfi 
Ich  enter  the  nose  through  foramina  in  the  palate  bone  to  supply  the  membrane 
the  middle  and  lower  s|X)ngy  bones.  The  posterior  or  imatler palatine  de- 
ads in  the  same  canal  with  the  anterior,  or  in  a  smaller  one  of  its  own,  and 
plies  the  mucous  membrane  of  the  soft  palate,  the  tontil,  and  (according  to 
cVel)  the  levator  palati  muscle.*  The  external  palatine  may  Iw  traced  in  a 
cikl  canal  down  to  the  soft  palate,  where  it  terminates  in  branches  to  the  uvula, 
Ipalate,  and  tonsil.  The  two  last  branches  communicate  with  the  tonsillar  tila- 
■s  of  the  glossopharyngeal  to  form  the  tonsillar  plexus  of  nerves. 
f  /nttmal  branches, — These,  three  or  four  in  number,  pass  through  the  spheno- 
iltine  foramen  to  the  mucous  membrane  of  the  nose.     To  see  them  clearly  the 

t  should  have  been  steeped  in  dilute  nitric  acid ;  afterwards,  when  well 
ed,  these  minute  filaments  may  be  recognised  beneath  the  mucous  membrane 
(ring  the  turbinated  bones.  The  upper  nasal  branches,  four  or  five  in  num- 
pass  inwards,  and  are  distributed  on  the  two  upper  spongy  lx>nes,  the  upper 
back  part  of  Ibe  septum,  and  the  posterior  ethmoidal  cells.  The  naso-pala- 
'{nerve  of  &>(unnius)  traverses  the  roof  of  the  nose,  distributes  branches  to 
Bade  part  of  the  septum  narium,  and  then  proceeds  obliijuely  forwards,  along 
^plum,  to  the  foramen  incisivum,  through  which  it  pa.vses,  and  finally  termin- 
jin  the  p.ilate  behind  the  incisor  teeth,  communicating  here  with  the  anterior 
Bne  nerve. 

,  Poiletior  branehes. — The  pharyngeal  nerve  (pterygo-palaline),  very  small 
ts  off  from  the  back  of  the  ganglion,  and,  after  passing  through  the  pterygo- 
tine  canal  with  its  corres|xniding  artery,  supplies  the  mucous  membrane  of  the 
;  of  the  pharynx  and  the  Eustachian  tube.  The  Vidian  nerve'n  the  principal 
ch.  It  proceeds  backwar\1s  from  the  posterior  part  of  the  ganglion,  through 
ITidian  canal,  where  it  distributes  small  branches  to  the  back  part  of  the  roof 
ke  nose  and  septum.  It  then  traverses  the  fibro-cartilage  of  the  foramen 
niin  medium,  and  divides  into  two  Ijranches.  Of  these  two  branches  one,  the 
Br — the  tarotid — joins  the  symp.ithelic  plexus  on  the  outer  side  of  the  intemnl 
^d  artery;  the  other,  \Yie  );real  petrosal,  enters  the  cranium  and  runs  lienealh 
Sasseri.in  ganglion  and  the  dura  mater  in  a  small  groove  on  the  anterior  sur- 
of  the  petrous  Iwne :  it  then  enters  the  hiatus  Fallopii,  and  joins  the  facial 
fc  in  the  Bi|u;cductiis  Fallopii. 

^'oiild  seem  to  be  more  in  accordance  with  nio<1erm  views  to  regard  the 
In  nerve,  not  as  dividing  to  form  the  carotid  and  great  superficial  petrosal 
Ches,  tmt  rather  as  formed  by  the  junction  of  these  branches.  In  this  view 
iTidian  runs,  noi/rom,  but  to,  the  spheoo-palatine  ganglion, 

_        ..  The  oiic  ganglion  (Arnold's)  is  situated  on  the  inner 

'  °         ■  side  of  the  inferior  maxillary  division  of  the  fifth  nerve, 

ediatcly  lielow  its  exit  through  the  foramen  ovale  (Fig.  g6).  It  is  oval,  of  red 
grey  colour,  and  always  small.  Its  inner  surface  is  in  contact  with  thecircum- 
•  (ulali  muscle  and  the  cartilage  of  the  Eustachian  tube ;  j''/i>N</ it  is  the 
lie  meningeal  artery ;  externally  i(  i<  in  relation  with  the  inferior  maxillary 
S,  where  the  motor  root  joins  the  sensory  root. 
|is  ganglion  has  branches  of  connection  with  other  nerves;  namely,  a  sensory 

iccording  to  I^onget  {Anal,  et  Physiol,  du  Systime  Pferveux,  Paris,  1842), 

enor  palatine  nerve  supplies  the  levator  palati  and  the  azygos  uvulx  witn 

iO«er.     In  this  view  of  the  subject  the  nerve  is  considered    to  be  the  con- 

iii  or  terminal   branch  of  the  motor  root  of  the  ganglion ;  tlial,  namely, 

from  the  facial.     This  opinion   is  supported  by  cases  in  which  the  uvula 

to  have  been  drawn  on  one  side  in  consequence  of  paralysis  of  the  oppo- 

cial  nerve. 
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ft-om  the  auriculo-temporal  nenre :  a  moto^  from  ibe  branch  of  the  inferior  maxil- 
lary, which  goes  to  the  internal  pterygoid  muscle ;  and  a  tympathetic  from  the 
plexus  around  the  arteria  meningea  media.  It  communicates  also  with  the  facial 
and  the  glosso  pharyngeal  nerves  by  the  iesser  pftrosai  n^tnt.  This  branch  posse* 
backwards,  either  through  the  foramen  ovale  or  the  foramen  spinosum,  or  tbroogh 


N.  lo  great  petrotat 
N.  to  leuer  petrosal. 

\V.  to  Eustachian  tii'l>e 
N&.  lo  carotid  plexus. 

Chorda,  tympant- 
N.  tostylo-hyoid. 

N.  to  digastricus. 
Petrous  ganglion 

Carotid  plcxiut- 

Branch  to  pharyngeal 
plexus. 

Lingual  branch 

Ganglion  of  the  trunk 


Pharyngeal  n. 


Superior  laryngeal. 


Oangtiforin  e«iUiC»-t 

mem. 
N.  to  fenestra  onW 
N.  to  feiie»cn  lOtOH 


Tyropanic  n. 

Auricular  a. 
GJouo-pharynfesi  I 

Jugular  gangliiMi  f^* 

Pncumogasirk. 
Ganglion  ofrooL 

Spinal  acccsaorr. 


Hypoglossal. 

-    !  .    cervical  pNP 
-rvlcala. 

Ur.  to  gangiiMtfl' 

Uiiak. 
2nd  cervical  a. 


Fig.  97. — Diagram  i'f  thh  CoMMUNicAimNa  uf  thr  Kacial,  CJLusso-pitAHVHCiAL.  Phk>* 
MOGASTitic,  SfiNAL  AccRs.soHV,  HYrooLussAL,  SvMrA.iHmc,  AND  THE  Two  llrri« 
Cervical  Nbrvbs. 

I.  Great  petrosal  nerve.  ».  Lcsicr  petrosal  nerve.  3.  External  petrosal  nerve.  4,  Nenre » 
Stapedius  muicle.    5.  Spheno<palaifne  ganglion.    6.  Otic  ganglioo. 


a  small  hole  between  them,  and  runs  beneath  the  dura  mater  in  a  minute  groove 
on  the  petrous  bone,  exterm^l  to  that  for  the  )^eat petrosal  nerve.  Here  it  divides 
into  two  BlamenLs,  one  of  which  joins  the  facial  nerve  in  the  aqiueductus  F&llopii; 
the  other  Joins  the  tympanic  hranch  of  the  glosso-pharyngeal.     These  nerves  are 
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Ml  to  trace,  not  only  on   accoant  of  their  minuteness,  but  because  they  fre- 
|ly  run  in  canals  in  the  temporal  bone. 

|e  otic  ganglion  semis  a  branch  forwards  to  the  tensor  pelati,  and  one  back- 
Ik  to  the  tensor  tympani,  on  the  outer  side  of  the  Eustachian  tube. 


lECTION  OF  THE  NINTH.  TENTH.  AND  ELEVENTH  CRANIAL 
NERVES  AT  THE  BA.SE  OF  THE  SKULL. 

Ibis  dissection  we  propose  to  examine  the  glos&o- pharyngeal,  pneumogastric, 
tpinal  accessor)'  nerves  in  the  jugular  fossa,  and  the  ganglia  and  nerres  be- 
ing to  them  in  this  part  of  their  course.  These  are  difficult  to  trace,  and  can- 
^  followed  unless  the  nerves  have  been  previously  hardened  by  spirit  and 
tunes  softened  in  acid.  The  next  thing  to  be  done  is  to  remove  the  outer  wall 
fe  jugular  fossa. 

.  .        This  nerve  emeri;e5  from  the  cranium  through  a  separate 

-p      T   B  (yi^  pf  dura  mater,  in  front   of  that  for  the  tenth  and 

eleventh  cranial  nerves.     I^ooking  at  it  from  the  interior 

te  skull,  we  notice  Ih.il  it  is  situated  in  front,  and  rather  to  the  inner  side  of 

jugular  fossa,  where  it  lies  in  a  groove. 

ix^  passage  :hrough  the  foramen,  the  nerve  presents  two  enlargements,  termed 
Ifw/.jr  and  \hc  ptireus  ganglia. 

C  jugular  ganglien  is  found  upon  the  nerve  immediately  after  its  entrance 
JMl'tUwl  of  the  dura  mater,  and  averages  about  (he  A,th  of  an  inch  (.S  mm.) 
\fflt  and  breadth.  It  is  situated  on  the  outer  side  of  the  nerve,  and  docs  not 
eale  all  its  fibers.  According  to  our  observation,  this  ganglion  is  not  infre- 
iJy  absent  (^Kig.  97). 

|e  fttroiis  giing/ien  is  lodged  in  a  grxmve  in  the  lower  part  of  the  jugular  fossa. 
b*al,  about  a  quarter  of  an  inch  (6  mm.)  long,  and  involves  all  the  filaments 
k  nerre.  From  it  are  given  off  branches  of  communication  with  other  nerves 
be  tympanic  nerve  (Pig.  97').* 

it  fommtinualing  iran/hts  which  connect  this  ganglion  with  the  pneumo- 

Ic  are,  one  to  its  nuncular  branch,  and  a  second  to  the  ganglion  of  the  root. 

Is  also  Ciinnected  wilb  the  sympathetic  by  a  small  filament  from  the  superior 

6*'  ganglion.     Another  communicating  branch  pierces  the  posterior  belly  of 

lga>tricus  to  join  the  facial  just  external  to  the  stylo-inastoid  foramen. 

k  lymfanit  nerve  (Jacolison'sJ  ascends,  through  a  minute  canal  in   the  bony 

which  separates  the  carotid  from  the  jugular  fossa,  to  the  inner  wall  of  the 

|num,  grooving  the  surface  of  the  promontoty,  where  it  terminates  in  six 

tots.     Of  these  three  are  branches  of  dislriliution,  and  three  of  communica- 

fith  other  nerves.     The  branchei  of  tiiitribulic^i  are,  one  each  to  the  fenestra 

j8a  and  the  fene'tra  ovalis,  which  pass  backwards,  and  one  to  the  EuM.ichian 

^hich  is  directed  forwards.     The  liranches  of  communiciilion  are  four  small 

ts;  one  or  two  traverse  a  Viooy  canal  in  the  anterior  wall  of  the  tympanum, 

ching   forwards,  join  the  plexus  on  the  outer  side  of  the  carotid  artery ; 

,  the  imnll  deep  petratal  nerve,  runs  in  a  conal  in  the  processus  cochleari- 

passes  through  the  foramen  lacerum  medium  to  join  the  carotid  plexus  ;  a 

iscends  in  front  of  the  fenestra  ovalis,  and,  passing  forwards,  joins  the  great 

pU  nerve  in  the  hiatus  I'allopii;  the  fourth  leaves  the  front  of  the  tympanum 

the  name  of  the  tmaU  tuperficial  petrosal  nerve,  through  ■  canal,  where  it 


lb  nerve,  though   commonly  called  Jacobson'i,  was   fully  described   by 
Kll. 
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u  joined  by  a  filament  from  the  geniculate  ganglion  of  the  facial  nerve ;  tba 
passmg  beneath  the  canal  fur  the  tensor  tympani,  it  emerges  through  a  fotameo 
on  the  anterior  surface  of  the  pars  petrosa,  external  to  the  hiatus  Fallopii ;  it  pro- 
ceeds along  the  anterior  surface  of  pars  petrosa,  and  emerges  from  the  skull 
between  the  great  wing  of  the  sphenoid  and  the  petrous  bones  to  join  the  otic 
ganglion.  Tims  the  tympanic  branch  is  distributed  to  the  mucous  membrane  of 
the  tympanum  and  the  Eustachian  tube,  and  communicates  with  the  spheno-pola- 
tine  ganglion  through  the  great  petrosal  nerve,  and  with  the  otic  ganglion  through 
the  lesser  petrosal  (Fig.  96). 

p  .  This  nerve  leaves  the  cranium  with  the  nervus  accessorius 

,^         °  through  a  common  canal  in  the  dura  mater,  behind  that 

^^''^-  for  the  glosso- pharyngeal.     At  its  entrance  into  the  canal 

it  is  composed  of  a  number  of  se|Mrate  filaments,  which  are  soon  collected  into  a 
single  trunk.  In  the  jugular  foramen  the  nerve  presents  a  ganglionic  enlarge- 
ment, called  the ^ang/inti  of  the  root ;  and,  after  the  nerve  has  emerged  from  the 
jugular  foramen,  it  presents  a  second  ganglion — \\\t  ganglion  of  tht  truni  of  the 
nerve — where  it  is  joined  by  the  accessory  portion  of  the  spinal  accessory  nerve. 
"Wie  ganglion  of  tht  root  is  about  llh  of  an  inch  ( j.f  ww.)  in  length.  It  is 
connected  by  filaments  with  the  sympathetic  through  the  superior  cervical  gan- 
glion, with  the  petrous  ganglion  of  the  glosso-pharyngeal,  with  the  auricuUr 
branch  of  the  facial,  and  with  the  spinal  accessory  by  one  or  two  branches.  It 
gives  off  the  auricular  branch*  which  is  distributed  to  (he  pinna  of  the  ear. 
This  branch,  shortly  after  its  origin,  is  joined  by  a  branch  from  the  petrous  gan- 
glion of  the  glosso-pharyngeal,  and,  passing  outwards  behind  the  internal  jugular 
vein,  it  enters  a  minute  foramen  in  the  jugular  fossa  near  the  styloid  procet- 
It  then  proceeds  through  .i  canal  in  the  bone,  crosses  the  aquaxluctus  Kallopii, 
where  it  communicates  with  the  facial  nerve,  and  pa.sses  to  the  outside  of  the  sVoll 
through  the  tissure  between  the  mastoid  process  and  the  meatus  auditorius  ettcr- 
nus.  It  here  divides  into  two  branches,  one  being  distributed  to  the  skin  of  the 
auricle,  and  communicaling  with  the  great  auricular  nerve;  the  other  communi- 
cating with  the  posterior  auricular  branch  of  the  facial  over  the  mastoid  process. 
This  ganglion  also  sends  backwards  a  meningral  iraneA,  which  passes  through 
the  jugular  foramen  to  be  distributed  to  the  dura  mater  of  the  posterior  Icssx 

(^-'g-  97)-  .       . 

The  ganglion  of  the  trunk  has  communications  with  the  hypoglossal  nerve, 
with  the  loop  formed  between  the  first  and  second  cervical  nerves,  and  with  the 
superior  cervical  ganglion  of  the  sympathetic.  It  gives  off,  as  branches  of  dis- 
tribution, the  pharyngeal  and  superior  laryngeal  nerves.  This  has  been  previoosly 
described  (p.  160). 

„      .   .  jj  •     (h       T'"  facial   nerve   is  contained  within  the  meatus  aodi- 

j-acial  Nerve  in  IBe     ^^^^^  jniemus,  together  with  the  auditory  nerve.     At  the 

lemporal  Bone.  |„„„n,  „(■  ,i,e  n,ea,us  the  two  nerves  are  connectedly 
one  or  more  filaments.  The  facial  nerve  then  enters  the  aqoicductus  Fallopii. 
This  is  a  tortuous  canal  in  the  substance  of  the  temporal  bone,  and  terminates  *t 
the  styloid-mastoid  foramen.  The  nerve  procee<ls  from  the  meatus  auditorial 
intemus  for  a  short  distance  outwards  towards  the  hiatus  Fallopii,  where  it  presents 
»  ganglionic  enlargement — the  intumescentia  ganglifoi  mis,  at  geniculatt  gang^"* 
— where  it  is  joinel  by  several  nerves ;  it  then  makes  a  sudden  bend  backwards 
along  the  inner  wall  of  the  tympanum  al>ove  the  fenestra  ovalis,  and,  lastly,  curv- 
ing downwards  aloi>g  the  back  of  the  tymi>anum,  it  leaves  the  skull  through  the 
stylo-roastoid  foramen. 


*  Arnold's  nerve. 


rAClAL  NERVE    IN   THE  TEMPORAL   RONE. 
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[is  iranciet  of  {ommunication  in  tbe  temporal  bone  are : — 
"hose  in  the  mcolus  auiiitorius  internus — 
With  the  auditory  nerve. 

Those  in  the  aquxductus  Fallo|jii — 
^  t.  With  Meckel's  ganglion  through  the  large  petrosal  nerve. 

With  the  otic  ganglion  through  the  small  superficial  petrosal  nerve. 

/.  With  the  sympathetic  around  the  middle  meningeal  artery  through  the  exter- 

tml  superficial  petrosal  nerve. 

Its  hraH<hei  of  dittribution  are: — 
t.  The  tympanic  branch. 
/.  The  chorda  tympani. 

a.  The  eommunuadng  iranciti  ynith  the  auditory  are  by  several  filaments,  in 
the  meatus  auditorius  intemus. 

i.  The  latg!  fttrosal  nerve  joins  the 
carotid  branch  from  the  sympathetic  to 
form  tbe  Vidian  nerve,  which  joins  the 

heno-palatine  ganglion  (Kig.  9S,  3). 
The    smalt    superjieial    fietroini 
■  passes  along  the  anterior  surface 
«f  the  pars  petrosa  to  join  the  otic  gan- 
glion below  the   foramen  ovale  (Fig. 

■|>4)- 

^^M.  The  external  superficial  petrosal 
^Krt)e  passes  from  the  t;<;niculale  gan- 
glion to  (he  sympathetic  plexus  around 
t  middle  meningeal  artery  (Fig.  98, 
The     tympanic     branch     passes 
U^h  a  foramen  in   the  base  of  the 
pocterior  pyramid  to  supply  the  stape- 
dius and  the  la>alor  tympani  (Fig.  97, 

^^/-  The  chorda  tympani  is  given  off 

^■pm    the    facial   nerve   before  its  exit 

^^■m   ihe   stylo-mastoid  foramen. f     It 

^^fceads  a  short  distance  in  a  bony  canal 

^l^e  back  of  the  tympanum,  and  enters 

'    dm  cavity  through  a  small  foramen — 

foramen  chord.-c  |>osterius — below  and 

exlemal  to  the  pyramid,  close   to  the 

membrana  tympani.     It  runs  forwards,  cnsheathed  in  mucous  membrane,  through 

the  tympanum,  l>ctween  the  handle  of  Ihe  malleus  and  the  long  process  of  the 

incui,  to  Ihe  anterior  patt  of  that  cavity.     It  emerges  through  a  small  aperture — 

nen  cbordx  anierius — then  traverses  a  special  bony  canal — canal  of  Iluguier 

ad    makes  its  exit  close  10  the  fissura  Glaseri.     It  passes  downwards  and  for- 

beiween  tbe  two  pterygoid  muscles,  behind  the  arteria  meningea  media,  the 


Fig.  98.— Tub  C^KNictri.ATB  Ganglion  or 
THH  Facial  N»rvk.  and  it*  Cohnkctions 
WITH  THB  Othkr  Nbrvbs.  {From  Biddtr.) 

I.  Tlie  chorda  tympani.  4.  The  Keniculale 
ganglion  of  the  faciji  nerve.     3.  The  great 

fietrosal  nerve.  4.  The  Ie*»er  petrosal  nerve 
ying  over  the  ten.<ior  tympnni.  5.  The  cx- 
ternul  petrosal  nerve  communicating  wijh 
the  sympathetic  plexus  on  the  arteria  me*a- 
ingea  media  (6).    7.  The  Ciasserian  ganglion. 


HBnd 

^Brdsl 

^^*  TV, 


*  This  is  often  not  muscular,  but  ligamentous  in  stmctore. 

t  In  the  fcrtus  this  nerve  is  given  off  outside  the  foramen,  but  subsequently 
tke  bone  grows  downwards  so  as  to  enclose  more  of  the  facial  nerve,  and  with  it 
tbe  chorda  tympani. 
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Course  of  the  Internal 
Carotid  through 
Base  of  Skull. 


anriculo-temporal  and  inferior  dental  nerves,  to  join,  at  an  acute  angle,  the  lower 
border  of  the  gustatory  nerve.  It  then  proceeds  in  part  to  the  submaxillary  gan- 
glion, and  ii>  part  to  the  lingualis  muscle. 

External  to  the  stylo-mastoid  foramen,  the  facial  nerve  com- 
municates with  the  pneumogasiric,  the  glosso-pharyngeal,  the 
great  auricular,  the  auriculo-temporal  nerves,  and  with  the  carotid 
plexus ;  and  on  the  face,  with  the  numerous  branches  of  the  three 
divisions  of  the  fifth  nerve.  Its  branches  of  distribution,  close  to 
the  stylo-mastoid  foramen,  are  the  posteriorauricular,  digastric,  and 
stylo-hyoid  branches  ;  and  on  the  face,  branches  to  all  the  facial 
muscles  and  the  plalysma  rayoides. 

The  cervical  portion  of  the  internal  carotid 
h;is  bL-en  already  described  (p.  157).  Its 
subsequent  course  may  be  divided  into  the 
petrous,  cavernous,  and  cerebral  portions. 

In  the  petrous  portion^  the  artery  takes  a  very  tortuous  course; 
at  first  it  ascends  for  a  short  distance  ;  it  then  curves  forwards  and 
inwards;  and  lastly,  it  again  ascends  to  reach  the  side  of  the  body 
of  the  sphenoid.  It  is  situated  in  front  of  the  tympanum,  from 
which  it  is  separated  by  a  thin  lamella  of  bone,  which  is  frequently 
absorbed  in  advanced  age.  It  gives  off  a  tympanic  branch  to  the 
tympanum  and  membrana  tympani. 

In  the  cavernous  portion,  the  artery  again  makes  a  series  of 
curves:  at  first  it  ascends  forwards  on  the  side  of  the  body  of  the 
sphenoid,  and  then  curves  upwards  on  the  inner  side  of  the  anterior 
chnoid  process.  Tlie  artery  in  this  part  of  its  course  lies  iir  the 
inner  wall  of  the  cavernous  sinus,  having  the  sixth  nerve  below 
and  to  its  outer  side.  From  this  portion  are  given  off  arteriat  rt- 
ceptaculi  to  supply  the  pituitary  body,  Gasserian  ganglion,  and 
neigbouring  structures  ;  the  anterior  meningeal  to  supply  the  duta 
mater  ;  and  the  ophthalmic  artery  already  described  (p.  76). 

In  \\\&  cerebral  portion,  it  pierces  the  dura  mater  on  the  inner 
side  of  the  anterior  clinoid  process,  and  is  surrounded  by  a  sheath 
of  the  arachnoid  membrane.  It  gives  off  the  anterior  cerebral,  the 
middle  cerebral,  the  anterior  choroid,  and  the  posterior  communi- 
cating arteries. 

The  internal  carotid  is  accompanied  in  the  carotid  canal  by  the 
cranial  branch  of  the  superior  cervical  ganglion  of  the  sympathetic, 
described  p.  164.  Its  position  on  the  mner  wall  of  the  cavernous 
sinus,  and  the  nervous  plexuses  upon  it,  are  described  at  p.  44. 

At  this  stage  of  the  dissection  we  may  conveniently  trace  the  anterior  divisiow 
of  the  two  U|>per  cervical  nerves. 

Suboccioital  Nerve       ^  *"  anterior  division  of  theirs/  etrviail  or  sHi-oteifittl 

"  '      Htrvi  descends  in  front  of  the  transverse  process  of  tbe 

atlas  to  form  a  loop  with  the  ascending  branch  of  the  second  cervical  nerve.    Il  li(s 
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beneath  the  vertebral  artery,  on  the  inner  side  of  the  rectus  capitis  lateralis,  to 
'hich  it  gives  a  branch  ;  as  also,  one  to  the  occipito-atloid  joint,  one  to  the  rectus 
pilis  amicus  minor,  and  one  lo  the  sympathetic  around  the  vertebral  artery. 
From  its  loop  of  communication  with  the  second  nerve  h  gives  filaments  of  com- 
munictlion  to  the  superior  cervical  ganglion,  to  the  hypoglossal  and  pneumogastric 
nerves ;  and  muscular  branches  to  the  longiis  colli  antl  rectus  capitis  amicus  major. 
The  anterior  division  of  this  nerve  emerges  lietween  the 
Second  Cervical  arches  of  the  atlas  and  axis,  and  passes  between  the  vcr- 

Nerve.  tebral  artery  and  the  intertransverse  muscle,  in  front  of 

which  it  subdivides  into  an  ascending  branch  which 
joins  the  first  cervical  nerve,  and  into  a  descending  which  joins  tlie  third  cervi- 
cal nerve. 


DISSECTION  OF  THE  NOSE. 


^^■or  the  nose,  we  shall  now  describe:  I.  The  nasal  cartilages;  2.  The  general 
r  figure  and  arrangement  of  the  nasal  cavities ;  3.  The  membrane  which  lines  them  ; 
'       and,  4.  The  distribution  of  the  olfactory  nerves. 

The  framework  of  the  external  nose   is  formed  by  five 

i       Cartilages  of  the  cartilages;  on  each  side  by  two  lateral  cartilages  ;  and  by 

Nose.  one  in  the  centre,  which  completes  the  septum  between 

the  nasal  fosue. 
The  liileral  cartilagis  are  termed,  respectively,  upper  and  lower,  which  are 
covered  eiternally  by  inleyumcnt,  and  are  lined  internally  by  mucous  membrane. 
The  upprr^  triangular  in  shape,  is  connected  superiorly  lo  the  margin  of  the  nasal 
and  supeiior  maxillary  bones;  anteriorly,  which  is  its  thickest  part,  to  the  cartilage 
of  the  septum;  and,  inferiorly,  to  the  lower  cartilage  by  means  of  a  tough,  fibrous 
membrane.  The  lowtr  is  elongated,  and  curved  u^xsn  itself  in  such  a  way  as  to 
form  not  only  half  the  apex,  but  the  outer  and  inner  boundaries  of  the  external 
opening  of  the  nostrils.  Superiorly,  it  is  connected  by  fibrous  membrane  to  the 
upper  cartilage;  internally,  it  is  in  contact  with  its  fellow  of  the  opposite  side, 
forming  the  upper  part  of  the  columna  nasi;  posteriorly,  it  is  attached  by  fibrous 
lisine  to  the  superior  maxillary  bone;  in  this  tissue  are  usually  found  two  or  three 
nodules  of  cartilage,  called  eartilagints  stsamoiiltit  \  below,  it  is  firmly  connected 
to  dense  connective  tissue.  By  their  elasticity  these  several  cartilages  keep  the 
nostrils  continually  open,  and  restore  them  lo  their  ordinary  size  whenever  they 
have  been  expanded  by  muscular  action. 

The  earfilagt  0/ tht  Sffliim  is  placed  perpendicularly  in  the  middle  line;  it 
may  lean  a  little,  however,  to  one  side  or  the  other,  and  in  some  instances  it  is 
perforated,  to  that  the  two  nasal  cavities  communicate  with  each  other.  The 
cartilage  is  smooth  and  flat,  and  its  outline  is  nearly  triangular.  The  posterior 
border  is  received  into  a  groove  in  the  perpendicular  plate  of  the  ethmoid  ;  the 
anterior  border  is  much  thicker  than  the  rest  of  the  septum,  and  is  connected, 
superiorly,  with  the  nasal  bones,  and  on  either  side  with  the  lateral  cartilages. 
The  inferior  border  is  attached  to  the  vomer  and  the  median  ridge  at  the  junction 
of  the  palatine  processes  of  the  superior  maxilla. 

The  oose  receives  its  blood-supply  from  the  lateralis  nasi,  the  artery  of  the 
septom,  the  facial,  the  nasal  branch  of  the  ophthalmic,  and  the  infra  orbital  arteries. 
The  veins  are  returned  to  the  facial  and  ophthalmic  veins.  The  nerves  are 
derived  from  the  nasal  branch  of  the  ophthalmic,  the  infra-orbital,  and  infra-troch- 
le«r  nerves.     Its  muscles  are  supplied  by  branches  from  the  facial  nerve. 

The  muscles  moving  the  nasal  cartilages  have  been  described  with  the  dissection 
e(p.  56). 


I     of  the  face 

L 


■ 
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THE    NASAL   FOSS;«. 


Interior  of  the  Nose. 


A  vertical  section  should  he  made  through  the 
right  nasal  cavity,  a  little  on  the  same  side  of 
the  middle  line,*  to  expose  the  partly  bony  and  i>artly  cartilaginous 
partition  of  the  nasal  cavities  {septum  nariuni).  Each  nasal  fossa  is 
narrower  above  than  below.  The  greatest  perpendicular  depth  of 
each  fossa  is  about  the  centre  ;  from  this  point  the  depth  gradually 
lessens  towards  the  anterior  and  the  fiosterior  oi">enings  of  ilie  nose, 
laterally,  each  fossa  is  very  narrow,  in  consequence  of  the  projec- 
tion of  the  turbinated  bones  towards  the  septum:  this  narrowness 
in  the  transverse  direction  explains  the  rapidity  with  which  swell- 
ing of  llie  lining  membrane  from  a  simple  cold  obstructs  the 
passage  of  air. 

„       .    .       ,  V,      ,    The  nasal  fossje  are  bounded  by  llie  following 

Boundaries  of  Nasal     ,  ^      •     ,       u       .1  1     .l  1 

Pqjjjj  bones: — superiorly,    by   the    nasal,  the   nasal 

s])ine  of  the  frontal,  the  cribriform  plate  of 

the  ethmoid,  the  body  of  the  sphenoid,  and  the  sphenoidal  tutbin- 


CARTILASeS 


^—CARTILAGE    OF  SEPTUM 

UPPER  LATERAL  CARTILAGE 

LOWER  LATERAL  CARTILAGE. 


Fio.  99. — Cartilagiu  op  the  Nosk. 

ated  bones :  in/erivr/y,  by  the  horizontal  plates  of  the  superior 
maxillary  and  [lalate  bones ;  intermilly,  is  the  smooth  and  flat  septum 
formed  by  the  perpendicular  ])late  of  the  ethmoid,  the  ridge  formed 
by  the  two  nasal  bones,  the  vomer,  the  septal  cartilage,  also  by  the 
nasal  spine  of  the  frontal,  the  rostrum  of  the  sphenoid,  and  the  crest 
of  the  superior  maxillary  and  palate  bones;  externally,  by  the  na<«l 
process  and  the  inner  surface  of  the  superior  maxillary,  the 
lachrymal,  tiie  ethmoid,  the  jjalate,  the  inferior  turbinated  bones, 
and  the  internal  pterygoid  jilate  of  the  sphenoid. 

.,  /.,.»,        The  outer  wall  of  each  nasal  cavity  is  divided 

Meatusesof  the  Nose.  1      .,      .     u-     .   j   .  •    .     ^l 

by  the  turbinated  bones  into  three  compart- 
ments— meatuses — of  unequal  size;  and  in  these  are  orifices  leading 


*  Thi(  has  lUready  been  done  in  order  to  dissect  the  spheno-palaliDe  gaoglioa. 
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:o  air-cells — sinuses — in  the  sphenoid,  ellimoid,  frontal,  and  su|  e- 
rior   maxillary  bones.     Each  of   these   compartments  should   be 
parately  examined. 

a.  The  superior  meatus  is  the  smallest  of  ihe  three,  and  does  not 
iend  beyond  the  posterior  half  of  the  wall  of  the  nose.  The 
nor  ethmoidal  and  sphenoidal  cells  ojjcn  into  it.  The 
iheno-palatine  foramen  is  covered  by  the  raucous  membrane,  and 
posterior  to  the  meatus. 

A  The  midiile  meatus  is  larger  than  the  superior.  At  its  an- 
rior  p,trt  a  long  narrow  passage  {infundilmlum),  nearly  hidden  by 
B  fold  of  membrane,  leads  upwards  to  the  frontal  and  the  anterior 
ethmoidal  cells.  About  the  middle  a  small  opening  leads  into  the 
antrum  of  the  superior  maxilla  :  this  opening  in  the  dry  bone  is 
large  and  irregular,  but  in  the  recent  slate  it  is  reduced  nearly  to 
the  sixe  of  a  crow-quill  by  mucous  membrane,  so  that  a  very  little 
sirelling  of  the  membrane  is  sufficient  to  close  the  orifire  entirely. 

Notice  that  the  orifices  of  the  frontal  and  ethmoid  cells  are  so 
disjKised  that  their  secretion  will  pass  easily  into  the  nose.  But 
this  is  not  the  case  with  the  maxillary  cells,  to  empty  whirh  the 
head  must  l)e  inclined  on  one  side.  To  see  all  these  openings  the 
xesix-ctive  turbinated  bones  must  be  raised. 

e.  The  inferior  meatus  extends  nearly  along  the  whole  length  of 
,e  outer  wall  of  the  nose.     By  raising  the  lower  turbinated  bone, 
e  observe,  towards  the  front  of  the  meatus,  the  termination  of  the 
x~3jsal  duel,  through  which  the  tears  pass  down  from  the  lachrjmal 
^FAc  into  the  nose.     This  sac  and  duct  can   now  be  conveniently 


Hi 


■xammed. 


cbrynial  Sac  and 
Nasal  Ouct. 


The  lachrymal  sac  and  nasal  duct  constitute 
the  passage  through  which  the  tears  are  con- 
veyed  from  the  canaliculi  into  the  nose  (p. 
3).     The  laehrymal  sac  occupies  the  groove  formed  by  the  lach- 
lal    bone  and  the  nasal  process  of  the  superior  maxilla.     The 
F*f>«r  end  is  round  and  closed  ;  the  lower  gradually  contracts  into 
c    nasal  duct,  and  opens  into  the   inferior  meatus.     The  sac    is 
•^jiosed  of  a  strong  fibrous  and  elastic  tissue,  which  adheres  very 
*>s<ly  to  the  bone,  and  is  bned  by  mucous  membrane,  continuous, 
ve,  with  that  lining  the  canaliculi,  and  below,  with  that  of  the 
1  duct.     Its  front  surface  is  covered  by  the  tendo  oculi  and  the 
i«  proceeding  from  it,  and  by  the  tensor  tarsi  muscle. 
^Jic  nasal  duct  \%  from  half  (/j  mm.)  to  three-quarters  (/<?  mm.) 
inch  in  length,  and  is  directed  downwards,  b.ick wards,  and  a 
outwards.     Its  termination  is  rather  dilated,  and   is  guarded 
•^  valvular  fold  of  mucous  membrane — valve  of  Hastier ;  conse- 
t»tly,  when  air  is  blown  into  the  nasal  passages  while  the  nostrils 
closed,  the  lachrymal  sac  does  not  become  distended.     The 
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lachrymal  sac  and  the  nasal  duct  are  lined  with  ciliated  epithelium, 
and  the  canaliculi  with  the  squamous  variety. 

Behind  the  inferior  turbinated  bone  is  the  opening  of  the  Eus- 
tachian tube  (p.  237).  Into  this,  as  well  as  into  the  nasal  duct,  we 
ought  to  practise  the  introduction  of  a  ])robe.  The  chief  difficulty 
is  to  prevent  the  probe  from  slipping  into  the  cul-de-sac  between 
the  tube  and  ihe  back  of  the  pharynx. 


Fig.  100. — Vkhtical  Section  of  thb  Nasal  Fo&s.«  and  MotrrH. 
Left  narcs.     s.  Labial  carlilage  of  Ihc  DOSe.     3.  Portion  of  the  inlenutl  aUr  caniUge  forti- 
ing  the  skeleton  of  ttie  lower  part.     4.  Superior  meatus.     5.  Middle  meatus.     6.  laferlof 
meatus.     7.  Sphenoidal  kIuus.     8.   External  boundary  of  the  posterior  Hares.     9.  Interaal 
elliptical  opening  uf  the  Euitacbian  lube.    10.  Soft  palate. 


Mucous  or  Schnei- 
derian  Membrane 


This  membrane  lines  the  cavities  of  the  nose 
and  the  air-cells  communicating  with  it,  and 
adheres  very  firmly  to  the  periosteum.  lu 
continuity  may  be  traced  into  the  pharynx,  into  the  orbits  through 
the  nasal  ducts  and  canaliculi,  into  the  various  air  sinuses — vii., 
the  frontal,  ethmoidal,  sphenoidal  sinuses,  and  the  antra  of 
Highmore,  and  into  the  tympana  and  mastoid  cells  through  tbi: 
Eustachian  tube-:.  At  the  lower  border  of  the  turbinated  bones 
it  is  disposed  in  thick  and  loose  folds.     The  membrane  varies  in 


MUCOUS   MEMBRANE   OF   THE    NOSE. 


369 


thickness  and  vascularity  in  different  parts  of  the  nasal  cavities. 
Upon  the  lower  half  of  the  septum  and  the  inferior  turbinated 
bones  it  is  much  thicker  than  elsewhere,  owing  to  a  fine  plexus 
of  arteries  and  veins  in  the  submucous  tissue.  In  the  sinuses 
the  raucous  membrane  is  thinner,  less  vascular,  and  closely  adherent 
to  the  periosteum. 

The  great  vascularity  of  the  mucous  membrane  raises  the  tcmpera- 


P'lG.    lO'.— SeCIH>N  (TltAffSVIIKSK)    Of    THB    NaSAI.    F<'SS.K. 

ptum  Wlwem  the  nasal  fo«^^.     ii.  Anlcrivir  cttrcmily  o(  the  niidille  liirbiiiated  (Mine.     3. 

(■■.■iru*      4.  Section  uf  the  inrer'tor  turbiiialeO  Done,  made  on  a  level  with  the  open. 

ii;ual  canal.     5.  Inferior  meatus.     6.    [.jiclirymnl  xac.     7.    The  two  lachrymal 

ns  in  one  to  open  into  the  Inchtymal  »ac  liy  a  •'ommon  orifice.     B    Nasal  canal. 

I  ^    -    i  of  mucous  membrane  of  tint  canal.  ihowini£  its  cootiouancc  wiUi  that  uf  ihe 

t^dcnvr  mcalin  (VaJvc  of  Hasner).     10.  Anlriuu  of  Hit[limore. 

'  of  the  insjjired  air,  and  pours  out  a  copious  secretion  which 
tvents  the  membrane  from  becoming  too  dry. 

'  mucous  memltrane  of  the  nv«1  cavities  is  not  lineil  throughout  by  the  same 
ol  cj'ithclium.  Near  the  nnstrits  the  mucous  nieratirnne  is  furnished  with 
c,  with  a  si)UAiuous  epithelium  like  the  skin,  and  a  few  small  hairs  (iii/'ruur). 
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In  the  lower  part  of  the  nose — namely,  along  the  respiratory  tract  and  in 
sinuses — the  epithelium  is  culumnar  and  ciliated;  hut  in  the  true  olfactory  region 
— tliat  is,  a[x>n  the  superior  and  middle  turhiiiatcd  Imnes  and  the  upper  luU  nl 
the  septum — the  epithelium  is  columnar,  but  not  ciliated.  In  this  region  the 
mucous  membrane  is  extremely  vascular,  thick,  and  studded  with  branched  mucoiu 
glands.  The  columnar  epithelial  cells  taper  off  at  their  deep  ends  into  line  pro- 
LCesses.  Lying  l>ctween  these  processes  are  fusiform  cells,  with  central  well-de- 
fined nuclei,  to  which  the  name  of  ol/iiclory  cti'/s  has  been  given ;  and  it  is  prob- 
able that  the  attenuated  jirocesses  which  pass  inwards  from  these  cells  are  in 
direcl  connection  wtlh  the  terminal  fibrils  of  the  olfactory  nerves. 

The  arifiiei  of  the  nasal  cavities  are  derived  from  ibe  anterior  and  posterior 
ethmoidal  branches  of  the  ophthalmic,  which  supply  the  roof  of  the  nose,  the 
anterior  and  posterior  ethmoidal  cells,  and  the  frontal  sinuses;  from  the  nasal 
artery  of  the  internal  maxillary,  which  supplies  the  septum,  the  meatuses  and  the 
lurbinaled  Ixjnes;  from  the  (xjsterior  dental  branch  of  the  internal  maxillary,  which 
supplies  the  antrum.  The  external  nose  is  supplied  by  Ibe  nasal  t/ranch  of  the 
ophthalmic  (p.  77),  the  arteria  lateralis  nasi,  the  angular,  and  the  artery  of  the 
leptum. 

The  veins  of  the  nose  correspond  with  the  arteries,  and,  like  them,  form  close 
plexuses  beneath  the  mucous  membrane.  They  communicate  with  the  veins 
within  the  cranium,  through  the  foramina  in  the  cribriform  plate  of  the  ethmuiil 
bone;  also  through  the  ophthalmic  vein  and  the  cavernous  sinus.  These  communi- 
cations explain  the  relief  fre<|uenlly  alTorded  by  h.x-morrhage  from  the  nose  in 
cases  of  cerebral  congestion. 

The  mucous  membrane  of  the  nose  is  supplied  with  sensory  nerves  by  the  fifth 
pair.  Thus,  its  roof  is  supplied  by  filaments  from  the  external  division  of  the 
nasal  branch  of  the  ophthalmic  and  from  the  Vidian  ;  its  auter  teiill,  by  filamenii 
from  the  superior  nasal  branches  of  the  sphenopalatine  ganglion,  from  the  nasal, 
from  the  inner  branch  of  the  aiiierior  dental,  and  from  the  inferior  nasal  branches 
of  the  large  palatine  nerve;  lis  stpium,  by  the  septal  branch  of  the  nasal  nerve, 
by  the  nasal  branches  of  the  spheno-palatine  ganglion,  by  the  nasopalatine,  and 
by  the  Vidian ;  in  floDr,  by  the  naso-palaline  and  the  inferior  nasal  branches  of 
the  large  palatine  nerve. 

The  olfactory  nerves,  proceeding  from  ei 
■  olfactory  bulb,  in  number  about  twenty  on  each 
side,  pass  through  the  foramina  in  the  cribriform  plate  of  the  eth- 
moid l)one.  In  its  passage  each  nerve  is  invested  with  a  coat  de- 
rived from  the  dura  mater.  They  are  arranged  into  an  inner,  a 
middle,  and  an  outer  set.  The  septal,  which  are  the  largest,  tra- 
verse the  grooves  in  the  upjier  third  of  the  septum.  The  middlt 
ramify  on  the  roof  of  the  nose.  The  outer  jjass  through  grooves, 
and  are  divided  into  an  anterior  and  a  posterior  group:  the 
anterior  being  distributed  over  the  superior  turbinated  bone,  the 
posterior  over  the  os  planum  of  the  ethmoid  and  the  middle  tur- 
binated bone. 

The  nerves  descend  obliquely  between  the  mucous  membrane 
and  the  periosteum,  and  break  up  into  filaments,  which  communi- 
cate freely  with  one  another,  and  form  minute  plexuses  with  small 
elongated  intervals.  Microscopically,  the  filaments  differ  from  the 
other  cerebral  nerves  in  containing  no  white  substance  of  Schwann 
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and  in  their  axis-cylinders  being  provided  with    a  very   distinct 
nucleated  sheath  with  fewer  nuclei  and  at  longer  intervals. 


I 


DISSECTION  OF  THE  MUSCLES  OF  THE  BACK. 

Those  muscles  of  the  back — namely,   the   trapezius,   iatissimus 
dorsi,  levator  anguli  scapulae,  and  rhomboidei 
ih*rThirdl,"y«"    —which  are  concerned  in  the  movemenli  of 
of  Muscles.  the  upper  extremity,  will  be  examined  in  the 

dissection  of  the  arm.  Tiiese  must  be  re- 
flected near  to  their  insertions,  together  with  the  cutaneous  vessels 
and  nerves.  We  now  proceed  to  examine  the  three  muscles  forming 
the  //«>•./  layer  of  muscles,  named,  from  their  appearance,  strrati pos- 
lici,  superior  and  inferior,  and  the  splenius.  The  nerves  and  arteries 
will  be  described  after  the  dissection  of  the  suboccipital  triangle. 

„  This  muscle  is  situated  beneath  the  rhomboidei, 

Serratus  Posticus  ,.    •         .1  •      a   .  1  j  r  .1 

<:..r,.ri^r  it   's  a  thin  flat  muscle,  and  arises  from  the 

lower  part  of  the  ligamentum   nuchae,*  from 

the  spinous  processes  of  the  last  cervical,  and  two  or  three  upper 

dorsal  vertebra,  by  a  sheet-like  aponeurosis  which  makes  up  nearly 

half  the  muscle  ;  the  fibres  run  obliquely  downwards  and  outwards, 

and  are  inserted  by  four  fleshy  slips  into  the  second,  third,  fourth, 

and  fifth  ribs  beyond  their  angles.     Its  action  is  to  raise  these  ribs, 

and  therefore  to  assist  in  inspiration.     Is  only  brought  into  action 

1      in  forced  inspiration. 

'      ^  „     .  This  muscle  is  situated  in  the  upper  lumbar 

Serratus  Posticus  ,  .1   .u    1   ••    ■  1       •        r. 

I  Inferior  region,  beneath  the  latissmius  dorsi.     \X  arises, 

^L  by  means  of  the  lumbar  aponeurosis,  from  the 

^^ninous  processes  of  the  two  last  dorsal  and  two  upper  lumbar  ver- 
^■lebrae  and  their  supra-spinous  ligament.  It  ascends  obliquely  out- 
^Pwards,  and  is  inserted  by  four  fleshy  slips  into  the  four  lower  ribs  exter- 
nal to  their  angles,  lisaetion  is  to  pull  down  these  ribs  and  there- 
^_fore  to  assist  in  expiration.  Is  only  required  in  forced  expiration, 
^^s  the  ordinary  expiration  is  performed  by  the  elasticity  of  the 
^Hiioracic  and  abdominal  walls  and  their  contents.  The  posterior 
H^rati  muscles  are  supplied,  respectively,  by  the  t-jr/^-z-z/a/ branches 
"of  the  posterior  divisions  of  the  cervical  and  dorsal  nerves. 

The  thin  ajxineurosis  which,  in  the  posterior 

aspect  of    the  thoracic  region,  separates  the 

muscles  of  the  upper  extremity  from  those  of 

back,  is  called  the  vertebral  aponeurosis.     Superiorly,  it  is  con- 


Vertebral 
Aponeurosis. 


*  The  ligamenlum  nucha:  is  a  rudiment  of  the  great  elastic  ligament  of  quad- 
n)i>cds  iiernied  \.\\t  puck-wax)  which  supporls  the  weight  of  the  bead.  It  proceeds 
i)ie  vpicie  of  the  occiput  to  the  spines  of  all  the  cervical  verleline  except  the 
otherwise  it  wouM  interfere  with  the  free  rotation  of  the  head. 
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Ahkanckwkmt    or    tms    Ekrctom 

SPtK«    AKD     ITS      PHOLnNCATIuNft 
IKTO    TH«    PoSIMhlOlt     ThOMACIC 

AND  CsKvtcAi.  Rm^ium, 


b.  The  spUniui  colli,  the  outer  of 
the  two  portions,  is  inserttJ  by  tendi- 
nous slips  into  the  posterior  tubercles 
of  the  transverse  processes  of  the  upper 
three  cervical  vertebrae.  The  s|)lenius 
is  supplied  by  the  external  branches 
of  the  posterior  divisions  of  the  cervi- 
cal nerves. 

The  action  of  the  splcnius,  taken  as 
a  whole,  is  to  draw  the  head  and  the 
ujjper  cervical  vertebras  towards  its 
own  side ;  so  far,  it  co-operates  with 
the  opfKJsite  sterno-mastoid  muscle. 
When  the  splenii  of  opposite  sides 
contract,  they  extend  the  cervical 
portion  of  the  spine,  and  keep  the 
head  erect.  The  permanent  contrac- 
tion of  a  single  splenius  may  occasion 
wry-neck.  It  is  necessary  to  be  aware 
of  this,  otherwise  one  might  supjiose 
the  ojiposite  sterno-mastoid  to  be  af- 
fected, considering  that  the  appear- 
ance of  the  distortion  is  alike  in  either 
case. 


Dissection  to  ex- 
pose the  Fourth 
I^ayer. 


To  lay  bare  xht  fnttti 
laytr  of  muscles,  the 
splenius  and  irmim 
|M)Sticu5  inrerior  are  lo 


be  detached  from  their  origins.     After  rellea- 

ing  the  vertebral  aponeurosis  and  ihe  luinbu 

fascia  from  its  internal  attachment,  the  erector 

spina!  and  its  prolongations  arc  cx|)Oscd. 

_  _    .  The  mass  of  muscle 

Erector  Spm«.  ^,,i^^   ^^^^^^^  ^^ 

vertebral  groove  on  each  side  of  the  spine  is, 
collectively,  called  trtclor  spin.r,  since  it 
counleracu  the  tendency  of  the  trunk  to  fall 
forwards.  It  is  jxiinled  at  its  lower  lendinoui 
exlremiiy,  where  it  arises  from  the  sac.'il 
region  ;  in  the  lumbar  region  it  is  broad,  ibicl., 
and  muscular;  in  the  lower  dors.!!  region  <i 
divides  into  two  |>ortions,  which  are  continued 
upwards  with  additional  muscles  into  the  cer- 
vical verteliTie  and  the  bead.  Observe  that  it 
is  thickest  and  slrongc4t  ai  that  part  of  the 
spine  where  it  has  the  greatest  wcigln  to  sa(>- 
p>rt — namely,  in  the  lumliar  region;  and  Ihil 
lis  thickness  gradually  decreases  towards  tKe 
top  of  the  spine. 
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Soinalis  Dorsi  '^*''*  '*  *  '°°*  narrow  irtuscle,  situated  closeto  the  spines 

"  of  the  dorsal  vertebne,  and  appiirenlly  the  inner  part  o( 

the  lODgis^imos  dorsi;  it  is  by  some  considered  the  inoermost  column  of  tbe 
erectnr  spime.  It  an'sfs  by  tendinous  slips  from  the  spinous  processes  of  the  two 
lower  dorsal  and  two  upper  lumbar  rertebr^,  and  is  inserft J  by  Vmle  tendons  into 
the  spinous  processes  of  the  six  or  eight  upper  dorsal  venebrx.  Beneath  it  is  tbe 
semi-spinalis  dorsi,  which  is  closely  connected  with  the  spinalis  dorsi. 
S    ■      r     Coir  ^'^''  *'°'""  ''"'  "°'  constant  muscle  corresponds  in  the 

P  ■  cervical  region  to  the  spinalis  dorsi  in  the  dorsal  region. 

It  arisei  by  tendinous  slips  from  the  spinous  processes  of  the  two  or  three  lower 
cervical  vertebr.e  (sometimes  also  from  the  two  upper  dorsal),  and  is  inserted  into 
the  spine  of  the  axis,  and  occasionally  into  the  spinous  processes  of  the  third  and 
fourth  cervical. 

The  muscles  of  the  spine  hitherto  examined  are  all  longitudinal  in  their  dire«- 
tion.     We  now  come  to  a  series  which  run  obliquely  from   the  transverse  to  the 
spinous  processes  of  the  vertebrae.     And  first  of  the  complexus 
_         J  This  powerful  muscle  orises  by  tendinous  slips  from  the 

uomp  transverse  processes  of  the  three  or  four  upper  dorsal  and 

the  last  cervical  vertcbne,  also  from  the  articular  processes  of  four  or  five  cervical 
verlebnc  and  their  ca|sular  ligaments.  It  is  iHserltil  l)etwecn  the  two  curved 
lines  of  the  occiput,  near  the  vertical  crest.  In  the  centre  of  ihe  muscle  there  is 
generally  a  transverse  tendinous  intersection.  The  muscle  is  perforated  by  ttie 
posterior  branches  of  the  second  (the  great  occipitall,  third,  and  fourth  cervicil 
nerves.  It  is  chiefly  supplied  by  the  great  occipital  nerve.  Its  aclion  is  to  main- 
tain the  head  erect. 

„.  -       .  .  Is  placed  in  the  inner  side  of  the  preceding  muscle  and 

Biventer  cervicis.  frequently  forms  part  of  it.  It  has  an  iniennediate 
tendon,  and  arists  from  the  transverse  processes  of  two  or  three  upper  dotal 
vertebra:,  and  ascends  between  the  lignmenlum  nucha;  and  the  complexus,  to  be 
imerltd  into  the  innermost  depression  between  the  two  curved  lines  of  the  occipital 
bone. 


terior  third  of  the  iliac  crest.  It  divides  into  two  portions,  tbe  sacrolumbalis  and 
the  longisslmus  dorsi. 

"  The  former,  arising  from  the  iliac  crest,  or  from  the  pleurapophysis  (rib)  of 
the  first  sacral  vertebra,  is  inserted  by  short  tl.it  tendons  into  ( I )  the  apices  of  the 
stunted  lumbar  ribs,  close  to  the  tendinous  origins  of  the  transversalis  abdominis: 

(2)  the  angles  of  the  eight  or  nine  inferior  dorsal  ribs:  (3)  it  is  inserted,  throogb 
the  medium  of  the  musculus  accessorius,  into  the  angles  of  the  remaining  supe- 
rior ribs,  and  into  the  long  and  occasionally  distinct  plcurapopbysial  element  of  the 
seventh  cervical  vertebra ;  and  (4)  through  the  medium  of  the  cervicalis  asccs- 
dens,  into  the  pleurapophysial  elements  of  the  third,  fourth,  iiflh,  and  sixth  cervical 
vertebra.'.  In  other  words,  the  muscular  fibres  extend  from  rib  to  rib,  from  tbt 
sacrum  to  the  third  cervical  vertebra, 

*'  The  longissimus  dorsi,  situated  nearer  the  spine  than  the  sacro-lumbalis,  a 
inserted  (I)  into  the  me(a|X>physiaI  spine  of  the  lumbar  diapophyses ;  (Slinlolbe 
diapophyses  of  all  the  dorsal  vertebne,  near  tbe  origin  of  the  levatores  coslarunii 

(3)  through  the  medium  of  tbe  transversalis  colli  into  the  dia|X>physes  of  the  secuvl, 
third,  fourth,  fifth,  and  sixth  cervical  vertebrae;  and  (4)  through  the  medium  of  tbt 
tracbelo-mastuid  into  the  mastoid  process,  or  the  only  element  of  a  transvrrK 
process  possessed  by  the  parietal  vertebra.  In  other  words,  its  fibres  extend  from 
diapopbysis  to  diapopbysis,  from  the  sacrum,  upwards,  to  Ihe  parietal  vertebra."— 
Jlomohgies  of  the  Human  Skdeton,  by  II.  C^oote,  p.  75. 
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MUSCLES   OF   THE    BACK.  2^^ 

Cut  transversely  through  the  middle  of  the  complexus,  and  reflect  It  to  see  the 
arteria  cervicalis  profunda  (p.  IJ7),  and  the  posterior  branches  of  the  cervical 
nerves. 

D;.c.^>:«„  .«  .w-....     Remove  the  complexus,  and  then  turn  aside  the  erector 
issection  to  expose  ,   .         i         .  «.      .i.     ^„i.  /  r 

the  Fifth  leaver  spin*  and  its  prolongalions.wheii  ine/i/M  in^'fr  of  mus- 

'     ■         cle«  will  be   seen    occupying  the    interval  between  the 
spinoiu  and  traiuverse  processes. 

_  ■      r        ITiis  is  the  mass  of  muscle  which  lies  in  the  vertebral 

"  ■    groove  afier  the  reflection  of  the   eomplexus   and   the 

erector  spin;*.  It  consists  of  a  series  of  fibres  which  extend  from  the  transverse 
and  articular  processes  to  the  spinous  processes  of  the  dorsal  and  cervical  vene- 
brae,  and  is  for  convenience  divided  into  the  semispinalis  liorsi  and  umispinalii 
colli. 

a.  The  umispinaHs  dorsi  aritet  by  long  thin  tendinous  slips  from  the  trans- 
verse proceseis  of  the  dorsal  vertebrae,  from  the  sixth  to  the  tenth,  and  is  intertcj 
into  the  spinous  processes  of  the  four  upper  dopial  and  the  two  or  tliree  lower 
cervical  vertebrae.  Its  nerves  are  derived  from  the  internal  posteriur  branches  of 
the  dorsal  nerves. 

b.  The  sfmi!f>iniilis  etl/i  lies  beneath  the  complexus,  and  arites  from  the  trans- 
verse processes  of  the  five  or  six  upper  dorsal  vertebra:,  and  the  articular  pro- 
cesses of  the  four  lower  cervical,  and  is  inserltd  into  the  spinous  processes  of  the 
axis  and  the  three  or  four  succeeding  vertebrje,  that  into  the  axis  being  the  most 
fleshy  fasciculus.  It  is  supplied  by  the  internal  posterior  branches  of  the  cervical 
nerve. 

Now  reflect  part  of  the  semi-spinalis  dorsi  in  order  to  expose  the  multifidus 
spinx. 

%M    ufi.4       c    ■  Tliis  may  be  considered  a  part  of  the  preceding  muscle, 

iwuuinaus  bpinae.         ^j^^^  ^^  ^^^j  p^;__,^  ^^^  ^^^  direction  of  ils  fibres  are 

the  t'Sme.  It  consists  of  a  scries  of  little  muscles  which  extend  between  the 
spinous  and  transverse  processes  of  the  vertebrae,  from  the  sacrum  to  the  second 
cervical  vertebraf.  Those  in  the  lumbar  region  are  the  largest.  In  the  sacral 
region  the  fibres  arise  from  the  back  of  the  sacrum  as  low  down  as  the  fourth  fora- 
men, from  the  deep  surface  of  the  aponeurosis  of  the  erector  spin.x,  from  the  inner 
pan  of  the  posterior  su[>erior  iliac  spine,  and  from  the  posterior  sacro-iliac  ligament ; 
in  the  luml>ar  region,  from  the  mammillary  processes  on  the  superior  articular 
processes  ;  in  the  dorsal  region,  from  the  transverse  processes,  and  in  the  cervical 
region  from  the  articular  processes  of  the  four  lower  cervical  vertebnc.  They  all 
■aCcDd  obli<]uely,  and  each  fasciculus  is  imerted  into  the  lamina  and  spinous  pro- 
cess of  the  vertebra  above,  except  the  atlas.  It  should  be  observed  that  their 
fil)res  are  not  of  uniform  length;  some  extend  only  from  vertebra  to  vertebra, 
while  others  extend  between  one,  two,  or  even  three  vertebra-.  It  is  supplied  by 
the  internal  ^xisterior  branches  of  the  sacral,  lumbar,  dorsal,  and  cervical  nerves. 
RotAtores  Soinn  Beneath  the  mullifidus  spinx,  in  the  dorsal  region  of  the 

^        '  spine  only,  are  eleven  flat  and  somewhat  square  muscles, 

called  rolalorfs  tpimz.  They  (ir;«  from  the  upper  and  back  part  of  the  trans- 
verse processes,  and  are  inserted  into  the  lower  border  of  the  lamina:  of  the 
vertei'ra  al>ove.  These  muscles  form  but  a  part  of  the  multifidus  spina;,  and  are 
supplied  by  the  internal  posterior  branches  of  the  dorsal  nerves. 

The  oction  of  the  preceding  muscles  is  not  only  to  assist  in  maintaining  the 
trunk  erect,  but  to  incline  and  rotate  the  spine  to  one  or  the  other  side.  They  are 
ail  tupplicd  by  the  jioslerior  branches  of  the  spinal  nerves. 


L 


ne 

,  „    .       .  f     ,       _      1  hese  small  muscles,  twelve  in  number,  on  each  side,  J 

Lrcvatores  Costarum.         •     r         .■.         •         «•  .u    .  r  .u-  M 

arise  from  the  apices  of  the  transverse  processes  of  tne         ^^M 

1^ 


•eventh  cervical  and  the  eleventh  upper  dorsal  vertebra;,  and  are  inserted  into  the 
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rib  below.  Tlie  direction  of  iheir  filires  curres).>ondt  wiih  that  of  the  outer  \»ja 
of  the  intercostal  muscles,  and  they  are  supplied  by  the  internal  posterior  brmcho 
of  the  dorsal  nerves.     Tbey  are  muscles  of  inspiration. 

S      ra  soinal  s  1  hfce  are  formed  by  a  series  of  small  muscular  slips  lying 

aup     -sp        es.  ^^^j,  iii^  spinous  processes  of  the   cervical    vertebrx. 

Their  nerves  arc  derived  from  the  internal  |>osterior  branches  of  the  cervical  nerves. 
These  muscles  extend  between  the  spinous  processes  of 


Ititer.spinales. 


the  contiguous  vertebr.v.    They  are  airangcd  in  pairs,  and 


Rectus  Capitis 
Posticus  Major. 


only  exist  in  those  parts  of  the  vertebral  column  which  are  most  moveable.  In 
the  cervical  region  they  aie  the  most  distinct  and  pass  lietween  the  spinous  pto- 
ccsses  of  the  six  lower  cervical  vertel)ra;.  In  the  dorsal  they  are  found  lietween 
the  spinous  processes  of  the  first  and  second,  and  lielween  thusc  of  the  eleventh 
and  twelfth  dorsal  vertebra?.  They  are  also  found  more  or  less  distinctly  between 
the  spinous  processes  of  the  lumbar  vertebne.  They  are  supplied  by  the  internal 
posterior  branches  of  the  spinal  nerves. 

,  ,  These  muscles  extend  l>etween  the  transverse  processes 

inier-transversales.  ^^  j^^.  ^j,,^.!,^;.  In  the  ctn'ical  r,gii,n  they  ire  sertn 
in  numl)er,  and  are  most  niaiked,  lieing  arranged  in  pairs,  and  extend  between 
the  anterior  and  posterior  tubercles  of  contiguous  vertebrae.  The  anterior 
branch  of  the  corresponding  cervical  nerve  separates  the  two  fasciculi.  In  the 
dorsal  rtj^cn  these  muscles  in  the  upper  part  are  repiesented  by  small  round  ten- 
dons, but  in  the  three  lower  dorsal  vertebra;  they  again  liecome  muscular  in  struc- 
ture. In  the  lumbar  rtgion  the  mu>culiir  fasciculi  are  four  in  number,  and  are 
also  arranged  in  pairs  between  the  transverse  proces-iies.  Their  nerve-supplj  is 
derived  from  the  internal  posterior  branches  of  the  cervical,  dorsal,  and  lumt«»r 
nerves. 

We  have  next  to  examine  the  muscles  concerned  in  the  movements  of  the  head 
upon  the  first  and  second  cervical  veitebrx  (Fig.  104). 

This  is  a  largely  develoiwd  interspinal  muscle.  It  nrii/i 
by  a  small  tendon  fiom  the  well-marked  spinous  proceu 
of  the  second  cervical  vertebra,  and,  expanding  consid- 
erably, is  insrrtiti  into  the  inferior  curved  ridge  of  the  occipital  bone,  and  into  the 
surface  of  the  l>one  below  it.  These  recti  muscles,  as  they  ascend,  one  on  each 
side,  to  their  insertions,  diverge  and  leave  an  interval  between  them  in  which  aie 
found  the  recti  capitis  postici  rainores. 

Rectus  Caoitis  ""''*  '*  '"'  '"'^'^P''"'^  muscle,  but  smaller  than  the  pre- 

Posticus  Minor  ceding.     Arising;  from  the  posterior  tubercle  of  the  lint 

vertebra,  it  expands  as  it  ascends,  and  is  imrtteU  into 
the  occipital  lone  between  the  inferior  curved  ridge  and  the  foramen  magnant. 
The  ac/ioH  of  the  two  preceding  muscles  is  to  raise  the  head.  They  arc  supplied 
with  nerves  from  the  posterior  branch  of  the  suboccipital. 

Obliquus  Inferior  ^  '"*  arisfs  from  the  spinous  process  of  the  second  eer- 

^  ■  vical    vertebra,    and    is    instrltd    into    the    transveii* 

process  of  the  first.  Its  iietioH  is  to  rotate  the  first  upon  the  second  vertebra;  i» 
other  words,  to  turn  the  head  round  to  the  same  side.  It  is  supplied  with  a  nertt 
by  ihe  (;reai  occipit.il  (posterior  division  of  the  second  cervical),  which  curves  up 
under  its  lower  Imrder. 

This  muscle  ariia  from  the  transverse  process  of  the 
atlas,  and,  ascending  obliquely  inwards,  is  imerttd  in  the 
interval  l«tween  the  curved  ridges  of  the  occipital  bone.  Its  a.-tiou  is  to  drav»  the 
occiput  towarils  the  spine. 

Suboccipital  Trianele   ^^^^"^  ''"•' '''«  obliqui  (superior  and  inferior)  and  the 

^    ■  rectus  capuis  posticus  major   form   what   is  called  the 

iuboccipUal  tiiamgU.     The  outer  side  is  formed  by  the  obliquus   supeiior;  Hi« 


Obliquus  Superior. 
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inner,  by  (he  rectos  capitis  posticus  major;  the  lower,  by  the  obliquus  inferior. 
Within  thii  triangle  may  be  seen  the  arch  of  the  atlas,  the  vertebral  artery  lying 
111  3  grxxiTc  on  its  upper  surface,  and  the  posterior  occipilo-allnid  li^jament.  Be- 
tween the  artery  and  the  bone  appears  the  posterior  division  of  tlie  siiliocciplal 
nerve,  which  here  sends  branches  to  the  recti  poslici,  the  obliqui,  and  the  com- 
plexus ;  that  is  to  say,  it  supplies  the  muscles  which  form  the  triangle,  and  the 
complexus  that  covers  it. 

This  small  muscle  extends  between  the  transverse  process 
of  the  fin^t  vertebra  and  the  eininenlia  jugularis  of  the 
occiput ;  but,  since  this  eminence  is  the  transverse  pro- 
cess of  the  occipital  vertebra,  the  muscle  should  be  considered  as  an  intertrans- 
verse one.     Its  nerve  comes  from  the  aoleiior  division  of  the  suboccipital. 


Rectus  Capitis 
Lateralis. 


104— Iikawinc  riiou  Natvui'.  "F  the  Sudkccii-ital  Tiiianclk. 

I  *D(1  7.  ConiplejKU».     a.  Rectus  cap.  poKticiia  minor.     3.   Rectus  c;t{i.  posticus  m»jor.     4.  01>- 

lii)uu<i    InMrior.      5.    Stenio-maKlntd       6.    Semispinitltv   colli.      8.    ObUi]Uii&  ftnperior.     10. 

Sntnilu^      II.  Trjchclo-miisfoid.     11.  Great  occipital  nerve,     13.  OccipitJ*!   artery  givliif 

cuo  U»  descendinis  lir.,nch — KhK/rincr/iifrvkit.     14.  Suttoccipital  nerve.     15.  Third  ccrvi. 

\  Dcnrv  tpostenor  branch). 


res  of  the  Back. 


The  posterior  branches  of  the  spinal  nerves  supply  ihe 
muscles  and  skin  of  the  back.  They  pass  backwards 
between  the  transverse  processes  of  Ihe  vertebra?,  and  divide  into  exld  nal  and 
mltrtt'il  branches.  The  general  plan  upon  which  these  nerves  are  arranged  is 
the  same  throughout  the  whole  length  of  the  spine ;  hut,  since  there  are  certain 
pecnlurilies  deserving  of  notice  in  particular  situations,  we  must  examine  each 
rcfiou  separately. 

The  posterior  division  of  Ihe  fir<l  cfrvical  neme  (the 

suUiccipital)  passes  between  the  arch  of  the  atlas  and 

vertebral   artery  ;  it   then   enters  the  suboccipital   triangle,  and  divides  inio 

I  which  supply  the  muscles;  one,  which  passes  downwards  to  supply  the 


Cervical  Region. 


Jhe  vertel 
^^Euches  I 
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inferior  oblique,  and  also  sends  downwards  a  branch  to  communicate  with  the 
second  cervical  nerve  ;  another  passes  upwards  to  supply  the  recti  capitis  major 
and  minor;  another  supplies  the  obliqnus  superior ;  another  enters  ibe  comptexus; 
and,  lastly,  a  cutaneous  branch  is  sometimes  given  off  which  accominnies  ibe 
occipital  artery,  and  is  ilislribuled  to  the  back  of  the  scalp. 

The  posterior  branch  (the  great  occipital)  of  the  stconJ  ter-Mcnl  nertir  is  the 
largest  of  the  series,  and  emerges  between  the  arches  of  the  atlas  and  a»is.  It 
lunis  upwards  beneath  the  inferior  oblique  muscle,  passes  through  the  compleiDS, 
and  runs  with  the  occipital  artery  to  the  back  of  the  scalp. 

The  posterior  divisions  of  the  six  lower  cervical  nerves  divide  into  exttmal 
and  I'w/frnu/ branches.  The  ^x/?rna/ are  small,  and  terminate  in  the  splenioi, 
and  the  continuation  of  the  erector  spin.^ — viz. ,  the  trachelo-mastoid,  the  transver- 
salis  colli,  and  the  cervicalis  ascendens.  The  internal,  by  far  the  larger,  proceed 
towards  the  spinous  processes  o(  the  vertebrw;  those  of  the  third,  fourth,  and 
fifth  lie  between  the  complexusand  the  semispinalis,*  and  after  supplying  the  mus- 
cles terminate  in  the  skin  over  the  trapezius ;  those  of  the  sixth,  seventh,  and  eighth 
lie  between  the  semispinalis  and  the  multiiidus  spinx,  to  which  they  are  distributed, 
and  do  not  as  a  rule  give  off  any  cutaneous  branches. 

-,         t  r>      '  The  iwsterior  divisions  of  the  spinal  nerves  in  this  region 

uorsal  ixCfion.  ,  ■  ,    , 

"  come  out  between  the  transverse  processes  and  the  ten- 

dons attached  to  them.  They  soon  divide  into  external  and  inttrna!  branches. 
The  external  pass  obliquely  over  the  levatores  costarum,  between  the  ilio-coslalis 
and  the  longissimus  dorsi,  and  successively  increase  in  size  from  above  down- 
wards. The  upper  six  terminate  in  the  erector  spinse  and  the  levatores  costamin : 
the  lower  six,  after  supplying  these  muscles,  pass  through  the  latissimus  dorsi,  and 
become  the  cutaneous  nerves  of  the  back.  The  internal  successively  decrease  in 
size  from  alwvc  downwards.  They  run  towards  the  spine  between  the  semispi- 
nalis dorsi  and  the  multiiidus  spiuie.  The  upper  six,  after  giving  branches  to  the 
muscles,  perforate  the  trapezius  and  become  cutaneous  nerves.  The  lower  ones 
terminate  in  the  muscles  of  the  vertebral  groove. 

.        WO'  ""  general  arrangement  of  the  nerves  in  this  region 

uumi>ar  Kegion.  resembles  that  of  the  dorsal.     Their  ^/•/■n.a/ branches, 

after  supplying  the  erector  spinne,  become  cutaneous  and  terminate  in  the  skin  over 
the  buttock.     The  internal  branches  supply  the  multiiidus  s])inx. 
_         I  o      '  The  posterior  divisionsof  the  spinal  nerves  in  this  region 

sacral  Kegion.  ^  j^^^,,      ^yju^  ^j^^  exception  of  the  last,  they  come 

out  of  the  spinal  canal  through  the  foramina  in  the  back  of  the  sacrum.  Tbe 
upper  two  or  three  divide  into  external  and  internal  branches.  The  internal 
terminate  in  the  multifidus  spinx  ;  the  external  become  cutaneous  and  supply  the 
skin  of  the  gluteal  region.  The  last  two  sacral  nerves  proceed,  without  dividii^, 
to  the  integument. 

Tbe  coccygeal  nerve  is  exceedingly  small,  and,  after  joining  a  small  branch 
from  the  last  sacral,  terminates  in  the  skin  over  the  coccyx. 

The  arteries  which  supply  the  back  are :  i- 
Small  branches  froiu  the  occipital ;  a.  Small 
branches  from  the  vertebral;  3.  The  deep  cervical;  4.  The  pos- 
terior branches  of  the  intercostal  and  lumbar  arteries. 


Arteries  of  the  Back. 


•  The  posterior  branches  of  the  second,  third,  and  fourth  nerves  are  generally 
connected,  beneath  the  complexus,  by  branches  in  the  form  of  loops.  This  consli 
tutes  the  posterior  cervical  plexus  of  some  anatomists. 


\, — DlACKAia   0»  THK  CUTASSOL^  .NlUitu^  •»    oik   UalK.     {,^'MM't.\ 
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Prevertebral  Muscles. 


The  occipital  artery  furnishes  several  small  branches  to  the 
muscles  at  the  back  of  the  neck ;  one,  larger  than  the  rest,  the 
arteria  princeps  cervicis,  descends  beneath  the  complexus,  and 
generally  inosculates  with  the  deep  cervical  artery,  and  with  small 
branches  from  the  vertebral. 

The  vertebral  artery  runs  along  the  groove  in  the  arch  of  the 
atlas,  and  before  perforating  the  posterior  occipito-atloid  ligament 
to  enter  the  skull,  distributes  small  branches  to  the  adjacent 
muscles. 

The  deep  cervical  artery  is  the  posterior  branch  of  the  first  inter- 
costal artery  (from  the  subclavian).  It  passes  backwards  between 
the  transverse  process  of  the  last  cervical  vertebra  and  the  first  rib ;  it 
then  ascends  between  the  complexus  and  the  semispinalis  colli,  and 
anastomoses  with  the  princeps  cervicis. 

The  posterior  branches  of  the  intercostal  and  lumbar  arteries 
accompany  the  corresponding  nerves,  and  are  in  all  respects  similar 
to  them  in  distribution.  Kach  sends  a  small  branch  iMo  the  spinal 
canal  {^intraspinal),  and  small  branches  to  the  vertebra. 

The  veins  correspond  to  the  arteries. 

We  have,  lastly,  to  examine  three  muscles, 
situated  in  front  of  the  spine:  namely,  the 
longus  colli,  the  rectus  capitis  amicus  major,  and  the  rectus  capitis 
anticus  minor.  In  order  to  have  a  complete  view  of  the  two  latter, 
a  special  dissection  should  be  made,  before  the  head  is  removed 
from  the  first  vertebra. 

_  ...  This  muscle  is  situated  in  front  of  the  spine, 

ngus    o  I.  ^^j  e.\tei)ds  from  the  third  dorsal  vertebra  tu 

the  atlas.  For  convenience  of  description  it  is  divided  into  three 
sets  of  fibres,  of  which  one  extends  longitudinally  from  the  body  of 
one  vertebra  to  that  of  another ;  the  two  others  extend  obliquely 
between  the  transverse  processes  and  the  bodies  of  the  vertebric. 

The  longitudinal  ^ox\\QX\  of  the  muscle  arises  from  the  bodies  of 
the  three  up|>er  dorsal  and  the  three  lower  cervical  vertebra:,  and  is 
inserted  into  the  bodies  of  the  second,  third,  and  fourth  cervical 
vertebrae. 

"Wt.  superior  oblique  ■^x\.\ov\,  arising  hom  the  anterior  tubercles 
of  the  transverse  processes  of  the  third,  fourth,  and  fifth  cervical 
vertebrae,  ascends  inwards,  and  is  inserted  into  the  front  jiart  or 
body  of  the  atlas.  The  inferior  oblique  portion  proceeds  from  the 
bodies  of  the  three  u])per  dorsal  vertebra,  and  passing  upwards 
and  outwards,  is  inserted  into  the  transverse  processes  of  the  fifth 
and  sixlti  cervical  vertebra:.  The  action  of  this  muscle,  taken  as  » 
whole,  must  Ijc  to  bend  the  cervical  region  of  the  spine.  Its  ner\cs 
come  from  the  lower  cervical  nerves. 
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cectus  Capitis 
Amicus  Major. 


This  muscle  arises  by  tendinous  slips  from  the 
anterior  tubercles  of  the  transverse  processes 
of  the  third,  fourth,  fifth,  and  sixth  cervical 
vertebrje,  and,  ascending  obliquely  inwards,  is  inserted  into  the 
basilar  process  of  the  occipital  bone,  in  front  of  the  foramen 
magnum. 


Fig.    106 — DiAUHAM    t<r  TMR    pKKVBRrKltKAt   MufiCLft^. 
,  Tt»«  bodie*  of  llie  cervical  vcnebnc  :  below  are  the  bodies  of  the  three  upjicr  dorsal  verlc- 
brz-    «.    Rectus  capitis  Uiemtls.     b     Rectus  capitis  anticus  major,      c.    Rectus  capitis 
aiKicua  mincn'     J.  (ntertninhvcr«e  muscle,    e.  Scalenus  amicus.    /.  Scalenus  medtus.    g. 
LoAfUs  colli.     4,    Scalenus  posticus. 


Rectus  Capitis 
Amicus  Minor. 


This  inustle  arises  from  the  front  of  the  root  of 
the  transverse  process  of  the  atlas,  and  is  in- 
serted'\x\\.o  the  basilar  process  of  ihe  occipital 
nc,  nearer  to  the  foramen  magnum  than  the  preceding  muscle. 
e  action  oi  the  recti  muscles  is  to  bend  the  head  forwards,     They 
supplied  with  nerves  from  the  anterior  division  of  the  sub- 
occipital, and  from  the  deep  cervical  plexus. 
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LIGAMENTS  OF  THE  SPINE. 

The  vertebrae  are  connected  by  their  intervertebral  fibro-cartil- 
ages,  by  ligaments  in  front  of  and  behind  their  bodies,  and  by  liga- 
ments which  extend  between  their  arches  and  their  spines.  Their 
articular  processes  have  capsular  ligaments,  and  synovial  membranes. 
.        .      _  This  is  a  strong,  broad  band  of  longitudinal 

Ligament.  fibres  which  extends  along  the  front  of  the 

bodies  of  the  vertebra:  from  the  axis  to  the 
sacrum.  The  ligament  is  broader  below  than  above,  thickest  in  the 
dorsal  region,  and  its  fibres  are  more  firmly  adherent  to  the  inter- 
vertebral cartilages  and  to  the  borders  of  the  vertebrre  than  to  the 
middle  of  the  bones.  The  fibres  are  not  all  of  equal  length;  the 
more  superficial  extend  from  one  vertebra  to  the  fourth  or  fifth  be- 
low it ;  those  a  little  deeper  pass  from  one  vertebra  to  the  second  or 
third  below  it,  while  the  deepest  of  all  [iroceed  from  vertebra  to 
vertebra.  Above,  it  is  attached  to  the  axis  by  a  pointed  process, 
where  it  is  connected  with  the  longtis  colli,  and  it  is  thicker  over 
the  bodies  of  the  vertebra  than  over  the  intervertebral  cartilages, 
thus  filling  up  the  concavities  of  the  bodies  and  rendering  the  sur- 
face more  smooth  and  even. 

_    .    .     _  This  extends  longitudinally,  in  a  similar  raan- 

Postenor  Common  ^      .1  .     ■  i-  i- 

Ligament.  "^'"  '°  '"^  anterior  common  ligament,  within 

the  spinal  canal,  along  the  posterior  surface  of 
the  bodies  of  the  vertebra;,  from  the  axis  to  the  sacrum.  It  is 
broader  above  than  below,  and,  like  the  anterior  ligament,  is 
thickest  in  the  dorsal  region,  and  is  more  intimately  connected  with 
the  intervertebral  fibro-cartilages  than  with  the  bodies  of  the  verte- 
brae. It  sends  up  a  prolongation  to  the  anterior  border  of  the  fora- 
men magnum  continuous  with  the  apparatus  ligamentosus. 

These  bands  of  ligamentous  fibres  fill  up  the 
intervals  between  the  spines  of  the  dorsal  and 
lumbar  vertebras.  They  are  the  most  marked 
in  the  lumbar  region.  Those  fibres  which  connect  the  apices  of  the 
spines,  being  stronger  than  the  rest,  are  de- 
scribed as  a  separate  ligament  under  the  name 
of  supras(>inous.  It  extends  from  the  spinous 
process  of  the  seventh  cervical  to  the  spine  of  the  sacrum,  and  *% 
strongest  in  the  lumbar  region.  Their  use  is  to  limit  the  flexion 
of  the  sjjine. 

These  are  called,  on  account  of  their  colour, 
liganunta  suiflava.  To  obtain  a  good  view  of 
them  the  arches  of  the  vertebr®  should  be  re- 
moved with  a  saw,  and  the  ligaments  should  be 
seen  from  within,  since  viewed  from  without  they  are  to  a  large 


Interspinous  Liga- 
ments. 


Supraspinous  Liga- 
ment. 


Ligaments  between 
the  Arches  of  the 
Vertebrie. 
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extent  hidden  by  the  overlapping  laminae.  They  pass  between  the 
laminae  of  the  contiguous  vertebrae  from  the  axis  to  tlie  sacrum  ; 
none  existing  between  the  occiput  and  the  atlas,  or  between  the 
atlas  and  the  axis.  Kach  ligament  consists  of  two  halves  which 
are  attached  to  the  corresponding  half  laminae  above  and  below  on 
each  side.  They  are  composed  of  yellow  elastic  tissue,  the  fibres 
being  arranged  vertically,  and  their  strengih  increases  wiih  the 
size  of  the  vertebrae.  This  elasticity  answers  a  double  purpose  ;  it 
not  only  permits  the  spine  to  bend  forwards,  but  materially  assists 
in  restoring  it  to  its  curve  of  rest.  They  economise  muscular  force, 
like  the  ligamentum  nuchae  in  animals. 

t  L    .  „ ..        This  substance,  placed  between  the  bodies  of 

Intervertebral  Fibro-    .,  .   ,  ■    1     r     .1       .  .  u      j     i- 

cartilage  '"^  vertebra;,  is  by  far  the  strongest  bond  of  con- 

nection between  them,  and  fulfils  niobt  import- 
ant purposes  in  the  mechanism  of  the  spine.  Its  peculiar  structure 
is  adapted  to  break  shocks  and  to  render  the  spine  flexible  and 
resilient.  To  see  the  structure  of  an  intervertebral  fibro-cartilage, 
A  horizontal  section  must  be  made  through  it.  It  is  firm  and 
listing  near  the  circumference,  but  soft  and  pulpy  towards  the 
^centre.  The  circumferential  portion  is  composed  of  concentric 
layers  of  fibro-cartilage,  placed  vertically.  These  layers  are  at- 
tached by  their  edges  to  the  vertebrs  ;  they  gradually  decrease  in 
number  from  the  circumference  towards  the  centre ;  and  tlie  inter- 
slices  between  them  are  filled  by  soft  pulpy  tissue.  The  central 
L portion  is  composed  almost  entirely  of  this  pulpy  tissue,  and  it 
bulges  when  no  longer  under  ])ressure.  Thus  the  bodies  of  the 
vertebrae,  in  their  motions  upon  each  other,  revolve  upon  an  elastic 
cushion  tightly  girt  all  round  by  bands  of  fibrous  tissue.  These 
motions  are  regulated  by  the  articular  processes. 
Dissect  an  intervertebral  substance  layer  after  layer  in  front,  and 
you  will  find  that  the  circumferential  fibres  extend  (;W^«^^  between 
khe  vertebrae,  crossing  each  other  like  the  branches  of  the  letter  X 
[Fig.  108). 

The  thickness  of  the  intervertebral  cartilages  is  not  the  same  in 
front  and  behind.  It  is  this  difference  in  their  thickness,  more  than 
that  in  the  bodies  of  the  vertebrae,  which  produces  the  several  curves 
of  the  spine.  In  tlie  lumbar  and  cervical  regions  they  are  thicker 
in  front ;  in  the  dorsal  region,  behind. 

The  structure  of  the  intervertebral  cartilages  explains  the  well- 

B3wn  fact  that  a  man  becomes  shorter  after  standing  for  some 
jrs,  and  that  he  regains  his  usual  height  after  rest.  The  differ- 
:e  between  the  morning  and  evening  stature  amounts  to  more 
n  half  an  inch  (/j  mm.). 
t  also  explains  the  fact  that  a  permanent  lateral  curvature  of  the 
le  may  be  produced  (especially  in  the  young)  by  the  habitual 
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practice  of  leaning  to  this  or  that  side.  Experience  proves  that 
the  cause  of  lateral  curvature  depends  more  frec[ueiitly  upon  some 
alteration  in  the  structure  of  the  fibro  cartilages  than  upon  the  bones. 
From  an  examination  of  the  bodies  of  one  hundred  and  thirty-four 
individuals  with  crooked  spines,  it  was  concluded  that,  in  two-thirds, 
the  bones  were  perfectly  healthy  ;  that  the  most  frequent  cause  of 
curvature  resided  in  the  intervertebral  substances,  these  being,  on 
the  concave  side  of  the  curve,  almost  absorbed,  and,  on  the  convex 
side,  preternaiurally  develoi)ed.  As  might  be  expected  in  these 
cases,  the  muscles  on  the  convex  side  become  lengthened,  and  de- 
generate in  structure.* 

This  ligament  is  a  thin,  fibrous  septum,  inter- 


Ligamentum  Nucbee. 


mingled  with  elastic  tissue,   situated   in   the 


middle  line,  and  extends  from  the  spinous  processes  of  the  cervical 
vertebras  to  the  external  occi()ital  protuberance.  It  forms  an  inter- 
muscular septum  down  the  back  of  the  neck,  and  may  be  regarded 
as  the  continuation  upwards  of  the  supraspinous  ligament. 

„         ...  Each  joint  between  the  articular  processes  has 

Capsular  Ligaments.  '      ,  ,  j   j  i      i  i- 

•^  "  a  synovial  membrane  surrounded  by  loose  liga- 

mentous fibres,  forming  a  capsular  ligament  which  is  longest  in  the 
cervical  vertebrae,  thus  allowing  free  movement  in  this  region.    The 
surfaces  of  the  bones  are  crusted  with  cartilage 
J  These  are  thin  bands  of  fibres  which  pass  be- 

Lieaments  tween  the  transverse  processes  of  the  vertebne. 

They  are  rudimentary  in  the  cervical  region, 

and  are  sometimes  absent. 

.     ,  .  Though  but  little  movement  is  permitted  be- 

Movements  of  the         .  °  .  .  ,         ,.,         .,  ,        ■ 

S  i„g  tween  any  two  vertebra;  (the  atlas  and  axis 

excepted),  yet  the  collective  motion  between 
them  all  is  considerable.  The  spine  can  be  bent  forwards,  back- 
wards, or  on  either  side;  it  also  admits  of  slight  rotation.  In  con- 
sequence of  the  ela.sticity  of  the  intervertebral  cartilages  and  the 
ligamenta  subflava,  it  returns  spontaneously  to  its  natural  curve  of 
rest  like  an  elastic  bow.  Its  mobility  is  greatest  in  the  cervical 
region,  on  account  of  the  thickness  of  the  fibrocariilages,  the  small 
size  of  the  vertebra,  the  oblique  direction  of  their  articulations, 
and,  above  all,  the  horizontal  position  and  the  shortness  of  their 
spines.  In  the  dorsal  region  there  is  very  little  mobility,  on 
account  of  the  vertical  direction  of  the  articular  processes,  and  the 
manner  in  which  the  arches  and  the  spines  overlap  each  other.  In 
the  lumbar  region,  the  spine  again  becomes  more  movable,  on 
account  of  the  thickness  of  the  intervertebral  cartilages,  and  the 
horizontal  direction  of  the  spinous  processes. 


*  On  this  subject  see  Hildebraiidt's  Anaiomie,  B.  ii,  s.  i  J5. 
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Ligaments  between 
the  Occipital  Bone 
and  the  Atlas. 


The  occiput  is  connected  to  the  atlas  by  the 
following  ligaments  :   viz.,  two  anterior  occip- 
ito-atloid,    a    posterior    occipito-ailoid,    two 
lateral  occipito-atloid,  and  two  capsular  liga- 
ments. 
The  two  anterior  ligaments*  are  composed  of  a  superficial  and  a 
deep  portion  ;  the  superficial  part  is  a  strong  rounded  cord  which 
passes  from  the  basilar  process  above,  to  the  tubercle  on  the  ante- 
rior arch  of  the  atlas  below  ;  the  deep  portion  is  membranous,  and 
passes  from  the  anterior  margin  of  the  foramen   magnum  to  the 
front  arch  of  the  atlas. 

The  posterior  ligament  extends  in  a  similar  manner  from  the 
[Kjsterior  border  of  the  foramen  magnum  to  the  posterior  arch  of 
the  atlas.  It  is  thin,  and  superiorly  becomes  blended  with  the 
dura  mater,  and  is  pierced  by  the  vertebral  artery  and  the  suboccip- 
ital nerve. 

The  tic'o  lateral  ligaments  pass  from  the  jugular  eminences  of  the 
occiput  downwards  and  outwards  to  the  transverse  processes  of  the 
atlas. 

The  capsular  ligaments  extend  from  the  margin  of  the  condyles 
of  the  occipital  bone  to  the  upper  articular  borders  of  the  atlas.  ' 
The  movements  which  take  place  between  the  occipital  bone 
and  the  atlas  are  flexion  and  extension,  as  in  nodding  forwards  and 
backwards;  and  lateral  movement,  as  in  inclining  the  head  side- 
ways. 

These  are  the  most  important ;  and  to  see  them 
the  spinal  canal  must  be  exposed  by  removing 
the  posterior  arches  of  the  upper  cervical  ver- 

Itebrse  and  the  posterior  common  ligament, 
Irhich  is  here  very  thick  and  strong.  It  ascends  from  the  poste- 
Bor  .surface  of  the  axis,  then  passes  over  the  odontoid  and  transverse 
Hgaments,  and  is  attached  to  the  basilar  process  of  the  occipital 
■one.  It  is  called  the  occipito  axial  ligament,  or  the  af>paratus  liga- 
menUms  colli- 
_,  .,  ^.  ,  '\\\^  odontoid  ox  check  liMinents  {Y\%.  107)  are 
Odontoid  or  Check         .  .  ,■  '.         u-   u  jr 

Lieaments  '*°  very  strong  ligaments,  which  proceed  from 

the  sides  of  the  odontoid  process  to  the  tuber- 
des  on  the  inner  sides  of  the  condyles  of  the  occiput.  Their  use  is 
to  limit  the  rotation  of  the  head.  .-V  third  ox  middle  odontoid  liga- 
ment passes  from  the  apex  of  the  odontoid  process  to  the  n'sargin  of 
the  foramen  magnum.  It  is  sometimes  called  the  ligamentum 
•spensorium. 

by  some  atithors  described  as  one.     (A.  H,) 


Ligaments  between 
the  Occipital  Bone 
and  the  Axis. 


I"— M-fcr 
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Articulation  between 
the  Atlas  and  the 
Axis. 


This  joint  forms  a  lateral  ginglyrous  or  diar- 
throsis  rotatoria,  and  is  maintained  by  the  fol- 
lowing ligaments :  two  anterior  atlo-axial,  a 
posterior  atlo-axial,  two  capsular,  and  a  trans- 
verse. 
The  hoo  anterior  ligaments  consist  of  a  superficial  and  a  deep 
portion  :  the  superficial  is  a  rounded  ligament  passing  from  the 
tubercle  of  the  atlas  to  the  base  of  the  odontoid  process  ;  the  deep 
passes  as  a  membranous  layer  from  the  anterior  arch  of  the  atlas  to 
tlie  body  of  the  axis. 

The  posterior  ligament  extends  from  the  posterior  arch  of  the  atlas 
to  the  upper  border  of  the  lamina  of  the  axis. 


POST*  COMMON    LICT 


Fin.  lo;.— DiivCNAM  o*  THB  Odontoid  and  TRANsvnn  LiuAiiDtn. 


The  capsular  ligaments  are  thin,  loose,  ligamentous  sacs  connect- 
ing the  borders  of  the  articular  surfaces. 

The  transverse  ligament  (Fig.  107)  passes  transversely  behind  the 
odontoid  process  and  is  attached  to  the  tubercles  on  the  inner  sides 
of  the  articular  processes  of  the  atlas.  From  the  centre  of  this 
ligament  a  few  fibres  pass  upwards,  to  be  attached  to  the  basilar 
process,  and  some  downwards  to  the  body  of  the  axis,  giving  it  a 
cruciform  appearance.  Thus  it  forms  with  the  atlas  a  ring,  into 
which  the  odontoid  process  is  received.  If  this  transverse  ligament 
be  divided  we  observe  that  the  odontoid  [irocess  is  covered  with 
cartilage  in  front  and  behind,  and  is  provided  with  two  synovial 
membranes. 

The  ribs  articulate  by  their  heads  with  the  bodies  of  the  dorsal 
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Articulations  of  the 
Heads  of  the  Ribs 
with  the  Bodies  of 
the  Vertebrae. 


Ertebrae  ;  by  their  necks  and  tubercles  with  the  transverse  processes 
of  the  vertebrae,  and  by  their  cartilages  with  the  sternum  in  front. 
The  head  of  each  rib  presents  two  articular 
surfaces,  corresponding  to  the  bodies  of  two 

kwith  the  Bodies  of    vertebrfe.    There  are  two  distinct  articulations, 
the  Vertebrae.  each  provided  with  a  separate  synovial  mem- 

brane.    The  ligaments  are — 
I.   Kn  anterior  costo-cenh-al or  stel/ate, '*ihic\\  connects  the  front 
f  the  head  of  the  rib  with  the  sides  of  the  bodies  of  two  vertebrae 
and  the  intervening  fibro-cartilage  (Fig.  108).     It  is  composed  of 
I      three  fasciculi  of  fibres  which  radiate  from  the  rib,  one  of  which 
passes  upwards  to  be  attached  to  the  body  of  the  vertebra  above  ; 
the  lower  one  passes  to  the  body  of  the  vertebra  below  ;  while  the 

1     intermediate  one  passes  horizontally  forward  to  the  intervertebral 
disc. 


I,  I,  I.  Superior  co«lo- 
Irauuvenc  Ugajncnts. 


.  a.  3.  Anterior  cotto-cen- 
trtt)  or  itellate  ligaments. 


Fig.  108. — CosTo-v«iiT«BitAL  Licahints. 


In  the  three  lower  ribs  the  fasciculi  are  not  separately  distin- 
guishable, although  the  fibres  pass  upwards  to  the  vertebrse  and 
downwards  to  the  vertebra  with  which  the  rib  articulates. 

Some  anatomists  describe  a  capsular  ligament  surrounding  the 
articulation  ;  the  fibres  are  very  thin,  and  form  part  of  the  costo- 
central  ligament. 

2.  An  inlerarticular  ligament  v/hxch  passes  across  the  joint  from 

the  ridge  on  the  head  of  the  rib  to  the  intervertebral  cartilage.     It 

divides  the  articulation  into  two  joints  which  do  not  communicate 

Articulations  of  the    "''''^   ^^ch  other.     It   is  absent  in  the  three 

Neck  and  Tubercle    lower  articulations. 

of  the  Ribs  with  the    The  ligaments  connecting  these  bones  are  the 
capsular,  the  anterior,  middle,  and  posterior 
costo-transverse. 
The  capsular  ligament  surrounds   the  articular  surfaces  of  the 
'5 


Transverse  Pro- 
cesses. 
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tubercle  of  the  rib  and  the  transverse  process  of  its  corresponding 
vertebra,  and  has  a  synovial  membrane.  It  is  absent  in  the  eleventh 
and  twelfth  ribs. 

The  anterior  or  superior  costo-lransverse  ligament  ascends  from 
the  upper  border  of  the  neck  of  the  rib  to  the  lower  border  of  the 
transverse  process  above  it.  It  is  continuous  externally  with  the 
aponeurosis  covering  the  external  intercostal  muscle.  The  first  and 
twelfth  riljshave  no  anterior  cost o- transverse  ligament  (Fig.  loS). 

The  tniddle  costo-transverse  ligament  is  an  interosseous  one,  and 
connects  the  adjacent  surfaces  of  the  neck  of  the  rib,  and  the  trans- 
verse process.  It  is  badly  develoi)ed  in  the  eleventh  and  twelfth 
ribs  (Fig.  109). 

The  posterior  costo-transverse  ligament  passes  from  the  apex  of 


FiC.    109. —  DlAGKAH  ShhwINC  THK  LlCAMENTS  CoNNKCTlNC  THE  RlB  WITH  THB  VcRTVMA. 

I.  The  anterior  costo-ccntra)  ligament,  t.  The  intero&seoiM,  or  middle  ccMto-transvcne  lia* 
ment.  3  The  uoKlerior  co^to-lniiuvenc  Ugament.  4,  The  tynovial  membraDe  between  ipc 
db  and  the  bouy  of  the  vertebra. 


the  transverse  process  to  the  summit  of  the  tubercle  of  the  rib.     It 
is  wanting  in  the  eleventh  and  twelfth  ribs  (Fig.  lo^). 

The  anterior  extremities  of  the  ribs  are  con- 

ih""cart°rages'of"he  <=='^^>  =1"^  ^tctxM^  the  cartilages  of  the  ribs; 

Ribs  and  Sternum,     'his  junction  is  maintained  by  the  penosteum. 

The  cartilages  of  all  the  true  ribs  are  received 

into  slight  concavities  on  the  side  of  the  sternum,  and  are  secured  by 

anterior,  posterior,  upper,  and  lower  ligaments.     There  is  a  synovial 

membrane  between  the  cartilage  of  each  rib  and  the  sternum,  ei- 

cept  that  of  the  first,  and  usually  at  each  articulation  the  synooil 

membrane  is  separated  into  two  by  an  interarticular  ligament. 

The  costal  cartilages  from  the  sixth  to  the  tenth  are  connected  by 
ligamentous  fibres.     There  are  intercostal  synovial  membranes  is 
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nt  between  the  adjacent  borders  of  the  sixth,  sevenih,  eighth, 
and  ninth  costal  cartilages. 

The  movements  permitted  between  the  heads 
of  the  ribs  and  ihe  bodies  of  the  vertebrae  are 
those  of  elevation  and  depression,  and  those 
of  rotation  forwards  and  backwards  ;  the  centre  of  these  movements 
being  at  the  interarticular  ligament  Between  the  tubercles  and  the 
transverse  processes  there  is  the  movement  of  an  arthrodial  nature ; 


Movements  of  the 
Ribs. 


Sccdon  through  Ihe 
cleooid  cavity. 

tntennicular  fibro- 
cairtlUge. 


Internal  latend  ligunent. 


tio. — TnAmvKMtM  Sbctioh  to  Show  thb  Liramknts  and  tub  Fidro-cahtilagk  or 
THE  Joiin  or  THS  Lown  Jaw.  Thb  Dottbd  Limbs  Rimbsbht  thb  'I'wu  Stnovial 
Mehbbanb*. 

and  between  the  costal  cartilages  and  the  sternum  that  of  elevation 
and  depression. 

The  movement  of  the  first  rib  is  very  slight ;  that  of  the  second 
is  freer  ;  and  mobility  of  the  ribs  gradually  increases  from  above 
downwards. 

...        .  .  The  condyle  of  the  lower  jaw  articulates  with 

Lower  Jaw.  ^^^  glenoid  cavity  of  the  temporal  bone,  and 

forms  an  arthrodial  joint.  The  joint  is  pro- 
vided with  an  interarticular  fibro-cartilage,  with  external  and  internal 
lateral  and  capsular  ligaments,  and  two  synovial  membranes  (Fig. 
110). 

The  external  lateral  ligament  extends  from   the  zygoma  and  its 


Bh 
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tubercle ;    its  fibres   j)ass  downwards  and  backwards  io  the  outer 
surface  and  posterior  border  of  the  neck  of  the  jaw. 

The  interna/  lateral  ligament — a  long,  thin,  flat  band — extends 
from  the  spinous  process  of  the  sphenoid  bone  to  the  inner  border 
of  the  dental  foramen. 

The  capsular  ligament  consists  of  a  few  scattered  fibres  attached 
above  to  the  margin  of  the  glenoid  cavity,  below  to  the  neck  of  the 
jaw. 

The  interartictilar fibro-cartilage  is  a  thin  plate  of  an  oval  form, 
and  thicker  at  the  margin  than  at  the  centre.  It  is  placed  hori- 
zontally, and  its  upper  surface  is  concavo-convex  from  before  back- 
wards; its  lower  surface  is  concave.  It  is  connected  on  the  outer 
side  to  the  external  lateral  ligamyit,  and  on  the  inner  side  some  of 
the  fibres  of  the  external  pterygoid  muscle  are  inserted  into  it. 

There  are  two  synoi'ial  membranes — an  upper  and  a  lower — for 
the  joint.  The  larger  and  looser  of  the  two  is  situated  between 
the  glenoid  cavity  and  the  fibro-cartilage.  The  lower  is  interposed 
between,  the  fibro-cartilage  and  the  condyle  of  the  jaw.  They 
sometimes  communicate  through  a  small  aperture  in  the  centre  of 
the  fibro-cartilage. 

The  form  of  the  articulation  of  the  lower  jaw  admits  of  move- 
ment upwards  and  downwards,  forwards,  backwards,  and  from  side 
to  side.  A  combination  of  these  movements  takes  place  in  masti- 
cation ;  during  this  act  the  condyles  of  the  jaw  describe  an  oblique 
rotatory  movement  in  the  glenoid  cavity.  The  purposes  served  by 
the  fibro-cartilage  in  this  joint  are :  first,  it  follows  the  condyle, 
and  interposes  a  convenient  socket  for  all  its  movements;  second, 
being  elastic,  it  breaks  shocks ;  for  shocks  here  would  be  almost 
fatal,  considering  what  a  thin  plate  of  bone  the  glenoid  cavity  is, 
and  that  just  above  it  is  the  brain.  Its  nen'es  are  derived  from  the 
auriculo-temporal  and  the  masseteric  branches  of  the  inferior  max- 
illary. 

The  stylo-hyoid  and  stylo-maxillary  ligaments  have  been  pre-' 
viously  described. 


y/SSECTION  OF  THE  UPPER  EXTREMITY. 


Surface  Marking. 


The  subject  should  be  placed  on  its  back,  and,  the  thorax  being 
raised  by  a  block  placed  under  the  shoulders,  the  arm  is  to  be  ex- 
ended  to  a  right  angle  with  the  trunk  and  slightly  rotated  out- 

irds.     A  narrow  board  must  be  placed  under  the  arm  to  keep  it 
"In  position,  and  the  hand,  with  the  palm  upwards,  is  to  be  firmly 
encircled  by  string  to  the  board. 

Before  commencing  the  dissection  of  the  arm, 
the  student  should  carefully  examine  with  the 
eye  and  the  finger  the  various  inequalities  of  the  surface  of  the  skin, 
which  are  caused  by,  or  are  landmarks  of,  important  subjacent 
structures. 

Beginning  in  the  middle  line,  we  notice  a  broad,  shallow  groove 
in  front  of  the  sternum  between  the  sternal  origins  of  the  pectoralis 
major;  about  two  inches  (j  cm.)  below  the  upper  border  of  the 
sternum  is  a  prominent  transverse  bony  ridge  (angulus  sterni), 
which  corresponds  to  the  junction  of  the  first  and  second  portions 
of  the  sternum. 

The  clavicle  may  be  easily  traced,  convex  as  to  its  sterna!  half, 
and  concave  in  its  outer  half;  not  placed  quite  horizontally,  but 
inclined  upwards  in  the  present  position  of  (he  limb,  and  articula- 
ting externally  with  the  prominent  acromion  process.  Extending 
obliquely  downwards  and  outwards,  from  the  middle  of  the  clavicle, 
is  a  groove,  marking  the  separation  between  the  contiguous  borders 
of  the  deltoid  and  pectoralis  major,  and  in  which  may,  by  deep  pres- 
sure, be  felt  the  coracoid  process.  Another  groove,  passing  outwards 
from  the  sterno-clavicular  joint,  indicates  the  interval  between  the 
sternal  and  clavicular  attachmenis  of  the  pectoral  is  major.  The  up()er 
arm  below  the  acromion  is  rounded,  the  convexity  being  caused  by 
the  greater  and  lesser  tuberosities  of  the  humerus.  In  the  more 
common  forms  of  dislocations  of  the  humerus,  this  roundness  is  lost, 
and  a  depression  takes  its  place.  Between  the  thorax  and  the  arm 
there  is  a  deep  hollow — the  axilla — which  varies  according  to  the 
position  of  the  arm  to  the  side.  Its  front  border  is  formed  by  the 
p>ectoralis  major,  and  its  hinder  border  by  the  latissimiis  dorsi ;  and 
if  the  fingers  be  pushed  up  into  this  space,  the  head  of  the  humerus 
can  easily  be  felt.  The  free  border  of  the  pectoralis  major  muscle 
corresponds  with  the  fifth  rib,  and  below  this  can  be  distinguished 
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Cutaneous  Nerves. 


the  lower  digitations  of  the  serratus  magnus  with  the  external 
oblique. 

The  student  must  now  make  three  incisions 
Dissection.  through  the  skin  ;  the  first,  along  the  middle 

of  the  whole  length  of  the  sternum  ;  the  second,  along  the  lower 
border  of  the  clavicle,  and  down  along  the  front  of  the  upper  arm 
for  four  inches  {jo  cm.) ;  the  third,  from  the  ensiform  cartilage, 
backwards  to  the  posterior  border  of  the  axilla. 

The  skin  should  now  be  taken  up  with  the  forceps  at  the  upper 
and  inner  angle,  and  when  the  skin  has  been  so  far  reflected  as  to 
enable  the  fingers  to  take  it  up,  lay  aside  the  forceps  and  use  the 
fingers  in  their  place.  The  skin  should  be  carefully  dissected  from 
the  subjacent  layer  of  subcutaneous  fascia  and  fat.  In  doing  so, 
notice  the  thin,  pale  fibres  of  the  broad  subcutaneous  muscle  of  the 
neck — platysma  myoides  {Y\%.  14). 

Beneath  this  subcutaneous  fascia  and  fat  there  is  the  strong  deep 
fascia  which  closely  invests  the  muscles,  and  in  the  axilla  it  forms 
a  dense  fascia  which  passes  from  the  pectoralis  major  to  the  latissi- 
mus  dorsi. 

The  numeroiu  nerves  which  mn  through  the  tubcoti- 
neous  tissue  to  the  skin  and)  mammary  gland  must  be 
carefully  dissected  out.  They  are  derived  from  various  sources  ;  some,  branches 
of  the  superficial  cervical  plexus,  descend  over  the  clavicle ;  others,  branches  of 
the  intercostal  nerves,  come  through  the  intercostal  spaces  close  to  the  sternum, 
each  with  a  small  artery  ;  a  third  series,  also  branches  of  the  intercostal  nerves, 
come  out  on  the  side  of  the  chest  and  run  forwards  over  the  outer  border  of  the 
pectoralis  major. 

The  sufra^lavicular  nerves,  which  arise  from  the  third  and  the  fourth  cer- 
vical nerves,  descend  over  the  clavicle,  and  are  sulxJivided,  according  to  their 
direction,  into  sternal,  clavicular,  and  acromial  branches  ( Fig.  32,  p.  83).  The 
iHHer  Of  sternal  ao<A  iae  inner  end  of  the  clavicle  to  supply  the  skin  over  the 
upper  part  of  the  sternum.  The  midJlt  or  clavicular  pass  over  the  middle  of  the 
clavicle  and  supply  the  integument  over  the  front  of  the  chest  and  the  mammar; 
gland.  The  outer  or  acromial  branches  cross  over  the  outer  end  of  the  clavicle 
and  distribute  their  fUameiits  to  the  skin  of  the  shoulder. 

Near  (he  sternum  are  found  the  anterior  cutaneous  branches  or  terminal  fila- 
ments of  the  intercostal  nerves.  After  piercing  the  internal  intercostal  and  pec- 
toralis major  muscles  each  nerve  sends  an  inner  filament  to  the  skin  over  the 
sternum,  and  an  outer  larger  one,  which  supplies  the  skin  over  the  pecionl 
muscle.  Those  of  the  third  and  fourth  intercostal  supply  also  the  mammary 
gland. 

Branches  of  the  internal  mammary  artery,  for  the  supply  of  the  mammary 
gland,  accomgHiny  these  nerves.  During  lactation  they  increase  in  size,  ramily- 
ing  tortuously  over  the  surface  of  the  gland.  They  are  occasionally  as  large  u 
the  radial  at  the  wrist. 

The  lateral  cutaneous  tranches  of  the  intercostal  nerves  come  out  between  the 
digitations  of  the  serratus  magnus  on  the  side  of  the  chest,  and  divide  into  ante- 
rior and  posterior  branches.  The  anterior  branches  curve  round  the  free  bordcf 
of  the  pectoralis  major,  and  then  supply  the  skin  over  that  muscle  and  the  1 
t\M  posterior  branches  supply  the  skin  of  the  bock  of  the  chest. 
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_  Dissect  off  the  superficial  fascia  and  fat  with 

I  sBcc  ion.  j|^^  mammary  gland.     Thus  you  will  expose 

the  strong  dfep  fascia,  which  is  closely  attached  to  the  pectoralis 
major  and  deltoid  muscles.  It  is  continuous,  above,  with  the  fascia 
of  the  neck  ;  below,  with  that  of  the  arm.  At  the  axilla  it  becomes 
denser,  where  it  passes  from  the  pectoral  to  the  latissimus  dorsi 
muscles. 

Reflect  this  fascia  from  the  pectoralis  major  by  dissecting  parallel 
with  the  course  of  its  fibres.  The  muscle  having  been  fully  ex- 
|X)sed.  observe  its  shape,  the  course  of  its  fibres,  their  origin,  and 
insertion.* 

r    M  ■  ^^^  pectoralis  major  is  the  large  triangular 

ec  ora  IS  ajor.  muscle  in  the  front  of  the  chest.  \\  arises  hovn 
the  anterior  surface  of  the  sternal  half  of  the  clavicle,  from  the  front 
of  its  own  half  of  the  sternum,  from  the  cartilages  of  all  the  true 
ribs  except  the  last,  and  from  the  aponeurosis  of  the  external  oblique 
muscle  of  the  abdomen.  From  this  extensive  origin  the  fibres 
converge  towards  the  arm,  the  upper  ones  passing  downwards  and 
outwards,  the  middle  ones  transversely  outwards,  and  the  lower 
fibres  upwards  and  outwards  ;  they  terminate  in  a  flat  tendon, 
about  two  inches  in  breadth,  which  is  inserted  into  the  anterior 
margin  of  the  bicipital  groove  of  the  humerus.  The  arrangement 
of  its  fibres,  as  well  as  the  structure  of  its  tendon,  is  j3eculiar. 
The  lower  fibres,  which  form  the  boundary  of  the  axilla,  are  folded 
Ijcneath  the  rest,  and  terminate  upon  the  upper  part  of  the  tendon— 
/.  e.,  nearer  to  the  shoulder-joint  ;  the  upper  fibres,  which  arise  from 
the  clavicle  and  are  frequently  separated  from  the  main  body  of 
the  muscle  by  a  slight  interval,  descend  in  front  of  the  lower  and 
terminate  upon  the  lower  part  of  the  tendon.  Consequently  the 
upper  and  lower  fibres  of  the  muscles  cross  each  other  previously  to 
their  insertion  (Fig.  112,  ]>.  301). 

The  object  of  this  arrangement  is  to  enable  all  the  fibres  to  act 
simultaneously  when  the  arm  is  extended. 

The  upper  part  of  the  tendon  sends  off  a  fibrous  prolongation, 
which  binds  down  the  long  head  of  the  biceps,  and  is  attached  to 
the  great  tuberosity  of  the  humerus  ;  another  tendinous  expansion 
is  prolonged  backwards  to  the  tendon  of  the  deltoid  muscle  ;  and  a 
third  f>asses  downwards  to  be  intimately  connected  with  the  fascia 
of  the  upper  arm. 

The  chief  action  of  the  pectoralis  major  is  to  draw  the  humerus 

•  Sometimes  we  find  a  thin,  liule  muscle  running  perpendicularly  in  front  of 
the  inner  p«rt  of  the  pectoralis  major.  This  is  the  rectui  tUnialis  or  slemnlia 
tmtvrum.  It  arises  inferiorly  by  a  tendinous  expansion  from  the  rectus  stxlom- 
inis,  aad  is  connected  above  to  the  tendon  of  the  sleniomostuid. 
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towards  the  chest,  as  in  placing  the  hand  on  the  opposite  s!- 
or  in  pulling  an  object  towards  the  body.     When   the  arm  1-  r, 
and  made  the  fixed- point  the  muscle  assists  in   raising  the  trunk.* 
in  climbing.     Thus,  too,  on  emergency,  it  can  act  as  an  auxiliiff  , 
muscle  of  inspiration.  I 

Between  the  pcctoralis  major  and  the  deltoid,  the  great  masdi 
covering  the  shoulder,  is  an  interval  varying  in  extent  in  diffotja 
subjects,  but  always  more  marked  towards  the  clavicle.  It  cmumt: 
a  small  artery — the  t/wracica  humeraria — and  the  cephiii.  .  v 
which  ascends  on  the  outer  side  of  the  arm  and  empties  itself  ibB 
the  axillary.  This  interval  is  the  proper  place  to  feel  for  the  con- 
coid  process.  In  doubtful  injuries  about  the  shoulder  this  poitl 
of  bone  is  a  good  landmark  in  helping  the  surgeon  to  arrive  it  1 
correct  diagnosis. 

The  pectoralis  major  is  supplied  with  nerves  by  the  anterior 
thoracic  branches  of  the  brachial  plexus;  with  blood,  by  the  loOf 
and  short  thoracic  branches  of  the  axillary  artery. 

Reflect  the  clavicular  part  of  the  pectorab 
o""hcTnfrt"cV.°vT.''  "^^J"^  ^y  detaching  it  from  the  clavicle.  «i 
cular  Region.  'um  ''  downwards;  in  doing  so,  notice  a  smifl 

nerve,  the  external  anterior  thoracic,  whid 
enters  the  under  surface  of  this  part  of  the  muscle.  Beneath  it 
portion  thus  reflected,  part  of  the  pectoralis  minor  will  be  e>  • 
In  this  triangle — bounded,  above,  by  the  clavicle;  belon. 
upper  border  of  the  sternal  origin  of  the  pectoralis  major  ;  and.  a 
the  outer  side,  by  the  deltoid — is  an  important  space  in  which  t'n; 
relative  position  of  the  following  objects  must  be  carefully  o- 
amined : — 

a.  A  strong  ligamentous  expansion,  called  tk 
costo-coracoid  membrane,  extends  from  the  ai- 
tilage  of  the  first  rib  to  the  coracoid  proces- 
Between  these  points  it  is  attached  to  the  clavicle,  and  foniBi 
complete  investment  for  the  subclavttis  muscle.  Its  lower  crescent 
shaped  edge  arches  over,  and  protects  the  axillary  vessels  and  nerves, 
from  this  edge  is  prolonged  downwards  a  funnel -shaped  fastu- 
which  covers  the  axillary  vessels,  forming  the  anterior  portion  i 
their  sheath,  the  posterior  being  formed  by  a  prolongation  of  t>< 
deep  cervical  fascia.  The  front  portion  of  this  sheath  is  perforatei 
by  the  cephalic  vein,  the  thoracica  acromialis  artery  and  vein,  tk 
anterior  thoracic  nerves,  and  the  superior  thoracic  artery.  Thij 
fascia  must  be  removed. 

b.  The  subclavius  muscle  enclosed  in  its  fibrous  sheath. 

c.  The  axillary  vein,  artery,  and  brachial  plexus  of  nerves. 

(/.  Two  arteries,  the  sujjerior  or  short  thoracic  and  the  thoracis 
acromialis. 


Costo-coracoid 
Membrane. 
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Subclavius. 


e.  The  termination  of  the  cephalic  vein  in  the  axillary. 
/.  Two  nerves,  the  anterior  thoracic,  which  descend  from  the 
brachial  plexus  below  the  clavicle,  and  cross  in  front  of  the  axillary 
vessels  to  supply  the  pectoral  muscles. 

This  muscle  lies  between  the  clavicle  and  the 
first  rib.  It  arises  from  the  first  rib  by  a  short 
round  tendon  at  the  junction  of  the  bone  and  cartilage  in  front  of 
the  costo-clavicular  ligament,  and  is  inserted  into  the  groove  on 
the  under  surface  of  the  clavicle  as  far  outwards  as  the  coraco- 
clavicular  ligament.  Its  nerve  conies  from  the  fifth  and  sixth  cer- 
vical nerves.  Its  ^action  is  to  depress  the  clavicle,  and  prevent  its 
too  great  elevation  (Fig.  112,  p.  301). 

D    ■  •        f     ^"  ''^^  infra-clavicular  space  before  us  are  the 

.>f."7,m,*™°v.°/     great  vessels  and  nerves  of  the  axilla  in  the  first 
the   Axillary  Ves-     °  .    ,     •  0.1        ■•  •        • 

sets  and  Nerves.  P'*'''  of  their  course.  I  hey  he  at  a  great  depth 
from  the  surface.  They  are  surrounded  by  a 
sheath  of  fascia,  which  descends  with  them  beneath  the  clavicle. 
Their  relations  with  regard  to  each  other  are  as  follows :  The 
axillary  vein  lies  in  front  of  the  artery,  and  rather  to  its  thoracic 
side.  The  brachial  plexus  of  nerves  is  situated  above  the  artery, 
and  on  a  posterior  plane.  The  plexus  consists  of  two,  or  some- 
times three,  large  cords,  which  result  from  the  union  of  the 
anterior  branches  of  the  four  lower  cervical,  and  the  first  dorsal 
nerves.  The  course  and  relations  of  the  axillary  artery  will  be 
examined  subsequently. 

These  are  two  branches  which  arise  from  the 
a''nT  AcA)m[o-"'  axillary  artery  in  the  first  part  of  its  course, 
thoracic  Aneriea.  above  the  pectoralis  minor.  The  superior  thor- 
acic frequently  arises  in  common  with  the 
romio-thoracic,  and  passing  along  the  upjjer  border  of  the  pector- 
ilis  minor,  descends  between  this  muscle  and  the  pectoralis  major, 
supplying  both  and  anastomosing  with  the  intercostal  and  internal 
mammary  arteries.  The  thoracica  acromialis  is  given  off  just  above 
the  pectoralis  minor,  and  shortly  divides  into  three  sets  of  branches: 

i\z.,  two  or  three  small  thoracic  branches  to  the  serratusmagnusand 
cctoral  muscles  ;  the  thoracica  htimeraria,  which  descends  with  the 
Ephalic  vein,  in  the  interval  between  the  pectoralis  major  and 
eltoid,  and  ramifies  in  both  ;  and  lastl)j,  \.\\e  acromial  branch,  which 
isses  over  the  coracoid  process  to  the  under  surface  of  the  deltoid, 
bich  it  supplies,  and  communicates  witii  the  posterior  circumflex, 
a  branch  of  the  axillary,  and  the  supra-scapular,  a  branch  of  the 
subclavian.  .\  constant  though  small  branch,  the  clavicular,  runs 
along  the  anterior  aspect  of  the  subclavius.  All  these  arteries  are 
accompanied  by  veins,  which  most  frequently  empty  themselves 
into  the  cephalic,  but  occasionally  into  the  axillary  vein. 
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Cephalic  Vein. 


Anterior  Thoracic 
Nerves. 


The  cephalic  vein  is  one  of  the  principal  ciiu- 
neous  veins  of  the  arm.  Commencing  on  tht 
back  of  the  thumb  and  forefinger,  it  runs  up  the  radial  side  of  the 
forearm,  in  front  of  the  elbow-joint;  thence  ascending  along  tix 
outer  edge  of  the  biceps,  it  runs  up  the  interval  between  the  \<t- 
toralis  major  and  deltoid,  pierces  the  costo-coracoid  membranf, 
crosses  over  the  axillary  artery,  and  finally  empties  itself  into  tht 
axillary  vein.* 

These  'nerves  come  from  the  brachial  plem 
below  the  clavicle  to  supply  the  pectoral  mus- 
cles. There  are  generally  two — an  external 
and  an  internal — one  for  each  pectoral  muscle.  The  rx/ern-a/,  the 
more  superficial,  arises  from  the  outer  cord  of  the  brachial  plexus 
passes  over  the  axillary  artery  and  vein,  pierces  the  costo-coracoirf 
membrane,  and  supplies  the  pectoralis  major  on  its  under  aspect: 
it  communicates  with  the  next  nerve  by  a  filament  which  forms  a 
loop  on  the  inner  side  of  the  artery  ;  the  internal,  and  smaJlo 
branch,  comes  from  the  internal  cord,  and  descends  Ijctween  the 
axillary  artery  and  vein  (occasionally  through  the  vein)  to  supplj 
the  pectoralis  minor  on  its  under  surface. 
_._     ,       ,  ™  .  From  this  view  of  the  relations  of  the 

the  plfst  plr^'of      a«^0-  in  the  first  part  of  its  course,  so. 
the  Axillary  Artery,    ff^y  be  formed  of  the   difficulty  of  p.i 

ligature  round  it  in  tilis  situation.  In  .il.^ 
to  its  great  de|ith  from  the  surface,  varieties  sometimes  occur  in  the 
position  of  the  nerves  and  veins,  which  render  the  op>eration  »till 
more  embarrassing.  For  instance,  the  anterior  thoracic  nerves  n«j 
be  more  numerous  than  usual,  and  form  by  their  mutual  com- 
munication a  plexus  around  the  artery.  A  large  nerve  is  often 
seen  crossing  obliquely  over  the  artery,  immediately  below  the 
clavicle,  to  form  gne  of  the  roots  of  the  median  nerve.  The 
cephalic  vein  may  ascend  higher  than  usual,  and  Of>en  into  the  sub- 
clavian ;  and  as  it  receives  large  veins  corresponding  to  the  thoracic 
axis,  a  concourse  of  veins  would  be  met  with  in  front  of  the  artery. 
Again,  it  is  by  no  means  uncommon  to  find  a  deep-seated  vein, 
the  supra-scapular,  crossing  over  the  artery  to  join  the  axillary 
vein. 

DI.SSECTION  OF  THE  AXILLA. 
On  the  under  surface  of  the  skin  of  the  axilla,  near  the  rootjof 
_  .  ri     ft  ''^^   hairs,    are   numerous  sebaceous    glands. 

They  are  of  a  reddish-brown  colour,  and  nf her 
larger  than  a  pin's  head. 

*The  cephalic  vein,  in  loroe  cases,  runs  over  (he  clavicle  to  join  the  extoalt 
jugular;  or  there  majr  be  a  communicalion  (tenned  jngulo-cephalic)  between  tlMM 
»eins. 
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..  .  This  dense  fascia,  which  lies  immediately  be- 

neath  the  skin  of  the  axilla,  is  a  continuation  of 

■\e  general  fascial  investment  of  the  muscles.     It  closes  in  and 

forms  the   floor   of   the  cavity  of   the  axilla.       Externally,   it    is 

strengthened  by  fibres  from  the  tendons  of   the  pectoralis  major 

id  latissimus  dorsi,  and  is  continuous  with  the  fascia  of  the  arm  ; 

itcrnally,  it  is  prolonged  on  the  side  of  the  chest,  over  the  serratus 

lagnus  muscle;  in  front  and  behind,  it  divides,  so  as  to  enclose 

ctween  its  layers  the  muscles  which  form  the  boundaries  of  the 

(ilia.     Thus  the  anterior  layer  encloses  the  two  pectoral  muscles, 

id  is  connected  with    the   coracoid    process,  the  costo-coracoid 

igament.  and  the  clavicle ;  the  posterior  layer  encloses  the  latis- 

imus  dorsi,  and  pa.sses  backwards  to  the  spine. 

A  subcutaneous  artery,  sometimes  of  considerable  size,  is  often 

'found  in  the  substance  of  the  axillary  fascia.     It  generally  arises 

I  from  the  brachial,  or  from  the  lower  part  of  the  axillary  artery,  and 
pins  across  the  floor  of  the  axilla  towards  the  lower  edge  of  the 
bectoralis  major.  It  is  not  a  named  branch,  but  should  be  remera- 
E>ered,  as  it  would  occasion  much  haemorrhage  if  wounded  in  open- 
big  an  abscess. 
L .  .  _  Reflect  the  axillary  fascia,  to  display  the  boun- 

DiBsection  and  Con-      .     ■  ,    .  .     .      r  .u  n       tl    j- 

r  tents  of  the  Axilla     "^'"'^s  and  the  contents  of  the  axilla,    i  he  dis- 
I  section  of  this  space  is  difficult,  and  must  be 

done  cautiously.     Bear  in  mind  that  the  trunk  blood-vessels  and 
N nerves  run  through  the  «//>/><•/•  and   t/u/er  part  of  the  axilla  ;  that 
the  long  thoracic  artery  runs  along  the  anterior  border,  and  the 
bibs<:apular  artery   along    the    posterior.      Commence   dissecting, 
therefore,   in   the  middle ;     break  down  with  the  handle  of  the 
sral|)el  the  loose  connective  tissue,  fat,  and  lymphatic  glands,  which 
occupy  the  cavity.     You  will  soon  discover  some  cutaneous  nerves 
I      coming  out  between  the  ribs,  and  then  crossing  the  axillary  space. 
^ferhese  nerves  are  the  posterior  lateral  cutaneous   branches  of  the 
^KtnUrcostal  nerves  ;  they  perforate  the  intercostal  spaces  between  the 
'      digitations  of  the  serratus  magnus,  midway  between  the  sternum  and 
t      the  spine,  and  divide  into  anterior  and  posterior  branches.     The 
'       anterior  turn  over  the  pectoralis  major,  to  supply  the  skin   on  the 
'       front  of  the  chest  and   the  mammary  gland.     The  posterior  pass 
backwards  over  the  latissimus  dorsi,  and  are  distributed  to  the  skin 
covering  this  muscle  and  the  scapula. 

The  posterior  lateral  branch  of  the  second 
intercostal  nerve  requires  a  special  description. 
It  is  larger  than  the  others,  and  is  called  the 
'  iitlercosto-humeral  because  it  supplies  the  integuments  of  the  arm. 
Lk^It  comes  through  the  second  intercostal  space,  traverses  the  upper 


Intercoslo-humeral 
Nerves. 


.\ 
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cutaneous  nerve  (nerve  of  Wrisberg),  and,  piercing  the  fascia,  ter- 
minates in  filaments,  whicli  are  distributed  to  the  skin  on  the  inner 
side  and  back  of  tlie  arm,  as  low  as  the  internal  condyle.  The 
corresponding  branch  of  the  third  intercostal  is  also  an  inUreoslo- 
humeral  nerve.  It  receives  a  branch  from  the  second,  and  runs  a 
similar  course.  The  distribution  of  these  nerves  accounts  for  the 
pain  down  the  arm  which  is  sometimes  experienced  in  pleurisy. 


Fic.  Ill— 1 . 


AND    BnaCi 


'  i-ssitus   Kmitvinc  into  tiik   Axiuavv 
l.vMriiArit  Glanos. 


BoundBfies  of  the 
Axilla. 


The  axilla  is  a  conical  space,  of  which  the  api^ 
is  beneath  the  clavicle,  and  the  base  between 
the  pectoralis  major  and  the  latissimiis  dorsi. 
Obviously  it  varies  in  capacity  according  to  the  position  of  the  arm 
to  the  side.  On  the  inner  side,  it  is  bounded  by  the  four  upper 
ribs,  with  their  corresponding  intercostal  muscles  and  the  serratus 
iTiagnus ;    on  the  outer,  by  the  humerus,  covered  by  the  coracD- 
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^R>rachialis  and  biceps  ;  in  front,  by  thepectoralis  major  and  minor  ; 
behiml,  by  the  latissimus  dorsi,  teres  major,  and  subscapularis.     Its 
.anterior  and  posterior  boundaries  converge  from  the  chest,  so  that 
|he  axilla  becomes  narrower  towards  the  arm.     With  a  full  view  of 
^le  axilla  before  you,  bear  in  mind  that  pus  may  burrow  under  the 
cctoral  muscles,  or  under  the  scapula,  or  that  it  may  run  up  beneath 
ie  clavicle  and  point  in   the  neck,  if  the  abscess  be  allowed  to 
emain  unopened  (Fig.  112). 


48  .  j»  _i« 


10  11 

Fig.  im.— Muscua  or  ma  Anruioii  Paiit  or  nir  Thobax. 

Ij,  Pectonlit  major.  >.  Its  claviciiUr  portion.  3.  Its  •eternal  portion.  4.  Cut  portion  of  Ill« 
whole  niutcle  deflected  to  show  tlie  long  head  o\  the  biceps,  showing  also  the  turning  of  the 
fibres  of  (he  muscle  before  their  insertion.  5.  Musctilar  fasciculi  by  which  the  pecloralls 
major  arises  from  the  cosul  cartiUges.  6.  Fectoralis  mitior  m.  7.  Subclavius  m.  8. 
Deltoid  m.,  separated  from  the  superior  border  of  the  pectnralit  major  by  11  wedge.shaped 
ccilular  interspace,  the  baie  being  above,  o.  Inferior  border  of  the  pectoralis  minor,  to, 
Digitations  of  the  scrratus  magnus  m.  it.  DiKitations  ofthe  external  obliifuc  m.  la.  Bor- 
der of  the  latissimus  dorsi  m.  13.  I'endon  of  this  muscle  pacing  around  the  teres  major 
m.  lobe  attached  to  the  inner  lin  of  the  bicipital  groove  uf  the  humerus.  14  Teres  major 
m.  15.  Subacapularis  m.  16.  Long  head  of  the  triceps  m.  17.  Margin  of  deltoid  m.  18. 
ScenKHclcido'mastotd  m.    19.  Origin  ofstemo-hyoideus  m.    ao.  Tiapexius  m. 


r^AxiUary  Lymphatic 
Glands. 


The  axillary  glands  form  a  continuous  chain, 
beneath  the  clavicle,  with  the  cervical  glands. 
They  are  from  ten  to  twelve  in  number,  of  a 
reddish-brown  colour,  and  variable  size.  Most  of  them  lie  near  the 
^■xiUary  vessels  ;  others  are  embedded  in  the  loose  tissue  of  the 
^^^H|r  ;  sometimes  one  or  two  small  ones  are  observed  along  the 
^^Blw  border  of  the  pectoralis  major.  They  are  supplied  with  blood 
^^gy  a  branch — Ihoracica  a/aris — of  the  axillary  artery,  and  by 
^Branches  from  the  thoracic  and  subscapular  arteries  (Fig.  iii). 
^■^Tbeae  glands  receive  the  lymphatics  from   the   arm,  from  the 
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Dissection. 


Pectoralis  Minor. 


front  and  side  of  the  chest,  and  from  the  outer  half  of  the  mamtnaty 
gland.  It  is  these  glands  which  frequently  become  enlarged  in  cu>- 
cer  of  the  mammary  gland.  From  these  glands  the  efferent  Ijtd- 
phatics  pass  along  with  the  subclavian  artery  and  terminate,  on  thf 
right  side,  in  the  right  lymphatic  duct ;  and,  on  the  left  side,  in 
the  thoracic  duct. 

Now  cut  through  the  pectoralis  major,  about 
the  middle,  and  turn  the  inner  part  of  tbe 
muscle  towards  the  sternum,  and  the  outer  part  towards  the  o-ii 
The  pectoralis  minor  is  thus  exposed,  together  with  the  ramifia 
tions  of  the  short  and  long  thoracic  arteries.  Preserve  the  artOKi 
as  far  as  possible,  in  connection  with  the  main  tninks. 

This  triangular  muscle  arises  from  the  third, 
fourth,  and  fifth  ribs,  near  the  costal  ani- 
lages,  and  from  the  thick  fascia  over  the  intercostal  spaces.  Toe 
fibres  run  oblic|iiely  upwards  and  outwards,  and  converge  toastrotf 
tendon,  which  is  inserted  into  the  anterior  surface  of  the  coracoit 
process.  The  tendon  is  connected  to  that  of  the  coraco-bradiiifir 
and  biceps  by  a  strong  fascia,  which  forms  a  protection  for 
subjacent  axillary  vessels  and  nerves.  The  action  of  this  mi:--' 
to  draw  the  scapula  downwards  and  forwards.  Its  nerve  is 
from  the  inteuial  anterior  thoracic. 

Having  examined  the  muscles  which  form 
anterior  boundary  of  the  axilla,  we  pass  no* 
the  course  and  relations  of  the  axillary  artery  and  its  branc' 
To  have  a  clear  view,  reflect  the  subclavius  from  its  insertion,  wk 
cut  the  pectoralis  minor  through  its  middle. 

.  This  artery,  the  continuation  of  the  subclaviii 

Couree  and'Re'u-      "*''"  ^^^  "*""^  ^^  axillary  at  the  outer  bonlff  I 
tions.  '^^  'he  first  rib.     It  then  passes  downwards  201I 

outwards,  through  the  upper  part  of  the  axilU, 
beneath  the  two  pectoral  muscles,  and  along  the  inner  bordcroft!*! 
coraco-brachialis  as  far  as  the  lower  border  of  the  tendon  of  tk  I 
teres  major,  beyond  which  it  is  continued  under  the  nameof  tkil 
brachial.  Its  course  is  divided  for  convenience  of  description  into  I 
three  parts  :  the  first  lies  above  the  pectoralis  minor ;  tbesecoDij 
behind  that  muscle ;  and  the  third  below  it. 

In  Xhe  Jirst part  oi  its  course  the  artery  is  covered  by  the  pecMCJ 
alis  major  and  the  costo-coracoid  membrane,  the  subclavius,  1 
is  crossed  by  the  cephalic  and  acromio-thoracic  veins.  On  its»« 
side,  and  slightly  in  front,  is  the  axillary  vein  ;  on  its  outer  tiJek\ 
the  brachial  plexus  of  nerves  ;  behind  it  are  the  first  interootoij 
space,  the  second  digitation  of  the  serratus  magnus,  and  the  pod^l 
rior  thoracic  nerve  (external  respiratory  of  Bell). 

In  the  second  fart  of   its  course   it   lies  behind  the  pecton 
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ajor  and  minor  ;  on  its  m»fr  iide  is  the  axillary  vein,  still  slightly 
jterior,  but  separated  from  the  artery  by  the  inner  cord  of  the 
achiai  plexus  ;  on  its  outer  side  is  the  outer  cord  of  the  brachial 
exus  ;  and  behind  it  is  the  posterior  cord  of  the  plexus,  and  also 


T  o 
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Flfi.   113— DlACHAM   Of  Axiiu*. 
f  A>nl«rr  anrry.    3.  Brachial  artery,     j.  llioracica  littmerarin  Brtery.     4.  Superior  thoracic 
artcr>'.     il    Subscapular  anerj'.    6.   Doraalis  scapulae  artery.    7.  Potierior  circumflex  artery. 
%.  Suprrior  profunda  artery      9.  Posterior  ihuradc  nerve.     10.  Long  tub«<apular  nerve. 
M.  Hcdifto  nerve,    la.  Cephalic  vein.    13.  Mtiscnto-cutaiieotia  nerve.    14.  Teres  major. 


quantity  of  loose  connective  tissue  which  separates  it  from  the 
rapularis  muscle.     The  innerhead  of  the  median  nerve  is  often 

front  of  the  artery  in  this  part  of  its  course. 

Id  the  third  part,  m/ronl  of  the  artery,  are  the  pectoralis  major, 
two  roots  of  the  median  nerve,  converging  like  the  letter  V, 
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and  lower  down  is  the  skin  and  the  fascia  of  the  arm ;  on  the  oufer 

side  are  the  coraco-brachialis,  the  musculo-cutaneous,  and  median 

nerves;  on  the  inner  side  are  the  axillary  vein,  the  ulnar,  and  the 

two  internal  cutaneous  nerves;  behind '\X.  are,  in  succession,  the  sub- 

scapularis,  the  latisstmus  dorsi,  the  teres  major,  and  the  musculo- 

spiral  and  circumflex  nerves. 

_        .        ,.  The  number  and  origin  of  these  branches  often 

Branches  of  the  u   .  .l   ■  i 

Axillarv  Artery  vary,  but  their  general  course  is  in  most  cases 

similar,  and  they  usually  arise  in  the  following 

order  : — 


a.  The  superior  thoracic  arises  above  the  pectoralis  minor,  and  divide 
branches,  which  have  been  already  described  (p.  297). 


into  ' 


Fig.  114. — Plan  op  ths  Branchrs  op  thk 

AxiLUhflV  Artkhy. 
.  Thoracic  axi«,  ctvtnc  off.  a.  Short  thoracic. 
3.  Thoracica  acromialis.  4.  Thoracica  hunu:* 
raria.  5.  Long  thoracic-  6.  Subscapular,  7. 
Dorealis  hcapulc  8.  Anterior  circutnflea,  9. 
Posterior  circumflex. 


Fig.  11$.— Diagram  op  rua  Oil. 
GINS  op  THR  Taicirs. 

I.  SubtcapularU.  3.  Teres  maiox. 
3.  L^nEnead  of  triceps.  4.  Sqoan 
space  Tax  post,  circumflex  a.  vA 
n.  5.  Triangular  space  for  ilorfc*l» 
scaputz  a.  6.  Sp:(Ce  for  musculo 
spiral  n.,  and  superior  profunda  4. 


b.  The  acromial  thoracic  also  rises  above  the  pectoralis  minor,  and  gives  o* 
numerous  branches  already  described  (p.  297). 

c.  The  alar  thoracic,  variable  in  its  origin,  supplies  the  lymphatic  glands  and 
the  connective  tissue  of  the  axilla. 

</.  The  inferior  or  long  thoracic  artery  (external  mammary)  runs  along  ll« 
lower  border  of  the  pectoralis  minor  to  the  side  of  the  chest.  It  supplies  the 
mammary  gland,  the  serratus  magnus  and  pectoral  muscles,  and  maintains  a  btt 
anastomosis  with  the  short  thoracic,  internal  mammary,  and  intercostal  arteries. 

e.  The  subscapular  is  the  largest  branch  of  the  a:iillary ;  it  arises  opposite  the 
lower  border  of  the  suliscapularis,  and,  after  running  a  short  course  of  about  m 
inch  and  a  half  (j,,y  cm.),  divides  into  an  anterior  and  posterior  branch. 

The  anterior  branch  runs  along  the  anterior  edge  of  the  subscapularis  towinb 
the  lower  angle  of  the  scapula.     lis  numerous  branches  supply  the  siibscapaUri>> 
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ilissiroos  dorsi,  serratus  magnus,  and  teres  major,  and  anastomose  wiib  ibe  inter- 
iCosUl  and  thoracic  arteries,  and  with  the  posterior  scapular  (a  branch  of  the  sub- 

'avian). 
Tbe/w/iTior  branch  (dorsalis  scapula?)  runs  to  the  back  of  the  scapula,  through 
a  triangular  space,  Ixiundcd  in  front  by  the  long  head  of  the  triceps;  below,  Ly 
the  teres  major;  and,  above,  by  the  subscapularis  and  teres  minor  (Fig.  115).  It 
gives  off  a  small  branch  which  enters  the  subscapular  fossa  beneath  the  sub- 
tcapularis,  supplying  it,  and  anastomosing  with  the  suprascapular  and  posterior 
scapular  arteries.  On  the  back  of  the  scapula  it  divides  into  two  branches:  one 
runs  in  the  groove  on  the  axillary  border  of  the  scapula,  lying  beneath  the  teres 
minor,  and  ramifies  in  (he  infraspinous  fossa  lietweenthe  tone  and  the  infraspinatus ; 
the  other  runs  down  between  the  teres  minor  and  major  on  their  dorsal  aspects, 
and  posset  to  the  inferior  angle  of  the  scapula,  anastomosing  with  the  posterior 
and  suprascapular  arteries.  The  subscapular  vein  empties  itself  into  the  axillary 
vein. 

/.  TiK poiUrior  circumjitx  af*r)' arises  from  the  bock  of  the  axillary  artery, 
and  is  za  large  as  the  subscapular,  close  to  which  it  is  given  off;  or  lioth  may  arise 
by  a  common  trunk  from  the  axillary,  Ii  passes  backwards,  with  its  corresponding 
veins  and  nerve,  through  aquBdrilateral  space,  boundetl  above  by  the  sul>sc,ipularis 
and  teres  minor,  below  by  the  teres  major,  externally  by  the  neck  of  the  humerus, 
and  internally  by  the  long  head  of  the  triceps  (Fig.  115).  It  then  winds  round 
the  back  of  the  neck  of  the  humerus,  and  is  chiefly  distributed  to  the  under  sur- 
face of  the  deltoid. 

Besides  the  deltoid,  the  posterior  circumflex  artery  sup|ilies  the  long  head  of  the 

iceps,  the  head  of  the  humerus,  and  ihe  shoulder-joint.     It  inosculates  above 

ith  the  acromio- thoracic  and  suprascapular  arteries,  below  with  Ihe  ascending 
jbranch  of  the  tuperiur  profunda  (a  branch  of  the  brachial),  and  in  front  with  the 
anterior  circumflex  artery.  Should  you  not  find  the  posterior  circumflex  artery  in 
its  normal  position,  look  for  it  (as  a  branch  of  the  brachial)  below  the  tendon  of 
the  teres  major. 

g.  The  anterior  ciicutnflex  alter y,  much  smaller  than  the  posterior,  runs  in 
front  of  the  neck  of  the  humerus,  above  the  tendon  of  the  lalissimus  dorsi.  It 
passes  directly  outwards  beneath  the  coraco-brachialis  and  short  head  uf  the 
liice[>s,  close  to  the  bone,  and  terminates  in  the  under  surface  of  the  deltoid,  where 
it  inosculates  with  the  posterior  circumflex. 

The  anterior  circumflex  artery  sends  a  small  branch  which  runs  with  the  long 
tendon  of  the  bicejjs  up  the  groove  of  the  humerus,  and  is  called,  on  that  account, 
bicipital  artery.     It  supplies  the  shoulder  joint  and  the  neck  of  the  humerus. 

If  the  axillary  were  tied  below  the  pectoralis  minor  the  collateral 
circulation  would  be  e.slablished  by  the  suprascapular,  and  its 
branches  anastomosing  with  the  subscapular,  the  dorsalis  scapulae, 
and  the  posterior  circumflex;  the  posterior  scapular  with  the  dor- 
salis scapuls  and  subscapular  arteries.* 

„  .  Tiie  axillaty  vein  is  formed  by  the  continiia- 

X      ry     ein.  ^j^^^  upwards  of  the  basilic  vein,  and  extends 

tu  the  lower  border  of  the  teres  major  to  the  outer  border  of  the 
t  rib.     It  receives  the  venie  coniites  of  the  brachial  artery  near 

T1>e  axillary  artery  varies  much  as  to  the  branches  it  gives  off;  occasionally 
53)  ''  gi'cs  off  the  radial  artery;  more  rarely  (1  in  72)  it  gives  off  the  ulnar  ; 
more  rarely  still  (I  iu  506)  it  gives  off  the  interosseous  artery. 
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the  lower  border  of  the  subscapularis.  It  receives  the  subscapular 
and  the  other  veins  corresponding  to  the  branches  of  the  axillary 
artery,  with  the  exception  of  the  circumflex,  which  usually  join 
either  the  subscapular  or  one  of  the  venae  comites.  The  axillary 
near  its  termination  also  receives  the  cephalic  vein. 

The  axillary  vein  in  the  upper  part  of  its  course  lies  in  front  of 
tiie  artery,  and  close  to  its  sternal  side  ;  in  the  lower  two-thirds  of 
its  course  the  vein  lies  still  to  the  sternal  side  of  the  artery,  but  is 
separated  from  it  by  some  of  the  nerves  of  the  brachial  plexus.* 


Fig.  I1&.— The  Brachial  Plkxits  op  Nskvss. 
c  4.-8.  The  five  lower  cervical  nerves,  d  i.  The  first  dorsal  nerve.  9.  The  rbomboid  nerve — to 
rhomboidci  major  and  minor.  10,  The  supra-scaptilar  nerve — 10  supra  and  infra  spinati. 
II.  The  nerve  10  the  suhclavius.  la.  Outer  anterior  thoracic  nerve — to  pectoralis  major. 
13.  Inner  anterior  thoracic  nerve — to  pectoralis  mtnur,  14,  15,  t6.  I'he  subscapubr  nerves 
— to  sut>«capularis.  latissirous  dorsi,  and  teres  major.  17.  t.^er  internal  cutaneous  nerve. 
18.  Mtisculo^cutancous  nerve.  19.  MusciUo.spirai  nerve,  ao.  Median  nerve,  ai.  Circum* 
6ex  nerve — to  deltoid  and  teres  minor,  sa.  Ulnar  nerve.  33.  Internal  cutaneous  f>er>e. 
a4.  External  respiratory  nerve  of  Bell,  cr  posterior  thoracic  nerve.   ' 

...     This  plexus  is  formed  by  the  anterior  trunks  of 
Plexus°of  Nerves.     ^^^  ^^^^  lower  cervical  and  first  dorsal  n^ 

and  receives  also  asmall  communicating  bdtoch 
from  the  fourth  cervical  nerve.     The  plexus  is  broad  at  the 

*  It  must  be  remembered  that  the  size  of  the  txillary  vein  compared  wH 
brachi^  is  very  much  larger,  consequently  the  greater  danger  in  mistakin 
the  axillary  artery  and  froiii  punciure  when  the  axilla  has  to  be  opened. 
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part  of  the  neck,  where  it  emerges  between  the  anterior  and  middle 
scalene  muscles;  but  it  gradually  contracts  as  it  descends  beneath 
the  clavicle  into  the  axilla,  and  on  a  level  with  the  coracoid  process 
distributes  its  large  branches  to  the  upper  limb. 

The  arrangement  of  the  cervical  nerves  in  the  formation  of  the 
plexus  is  variable,  often  not  alike  on  both  sides.*     The  most  fre- 
uent  dis|K)sition  is  this — the  fifth  and  sixth  cervical  unite  at  the 

ter  border  of  the  scalenus  medius  to  form  an  upper  cord ;  the 
ighth  and  the  first  dorsal  form  between  thescaleni  muscles  a  lower 
;ord  ;  the  seventh  cervical  runs  alone,  as  a  middle  cord,  for  a  short 
distance.  Each  of  these  nerves  divides,  just  external  to  the  outer 
border  of  the  scalenus  medius,  into  an  anterior  and  a  jjoslerior 

anch ;   the  anterior  branches  given  ofT  from  the  fifth,  sixth,  and 

venth  cervical  form  the  outer  cord  of  the  plexus ;  the  anterior 
branches  given  off  from  the  eighth  cervical  and  the  first  dorsal  form 
the  inner  cord :  while  the  posterior  branches  of  all  the  nerves — viz., 
the  fifth,  sixth,  seventh,  eight  cervical,  and  the  first  dorsal — unite 
to  form  the  posterior  cord. 

At  first  these  cords  are  placed  on  the  outer  side  of  the  axillary 
artery,  but  behind  the  pectoralis  minor  they  are  situated  one  on  the 
outer  side  of,  one  on  the  inner  side  of,  and  one  behind,  the  axillary 
artery. 

The  brachial  plexus  gives  off  some  branches  above  the  clavicle, 
which  were  dissected  with  the  neck  (p.  140).  Below  the  clavicle, 
it  gives  off  the  following : — 

From  the  outer  cord  proceed  an  anterior  thoracic  branch,  the 
musculo-cutaneous,  and  the  outer  head  of  the  median  ;  from  the 
intier  cord  proceed  the  inner  anterior  thoracic  nerve,  the  inner 
bead   of  the  median,  the  ulnar,  the  internal  cutaneous,  and   the 

icr  internal  cutaneous;  from  \\ie.  posterior  coxA  proceed  the  three 
iubscapular  nerves,  the  circumflex,  and  the  musculo-spiral. 

The  anterior  thoracic  nerves  have  been  described  (p.  298). 

IN  "^^^  three  subscapular  nerves  are  found  on  the 

u  scapu  ai     erv  s.    jy^j-^^-g  ^f  fj,g  subscapularis.     They  come  from 

le  posterior  cord  of  the  brachial  plexus,  and  supply,  respectively, 
e  latissimus  dorsi,  teres  major,  and  subscapularis.  The  nerve  to 
the  latissimus  dorsi  (^Umg  subscapular  nerve^  runs  with  the  anterior 
branch  of  the  subscapular  artery  to  the  lower  border  and  inner  sur- 
face of  the  muscle. 

The  nerve  to  the  teres  major  is  either  a  branch  of  the  preceding, 
comes  separately  from  the  posterior  cord.     It  lies  nearer  to  the 
menis  than  the  long  subscapular.     It  gives  off  also  a  small  branch 
to  the  anterior  border  of  the  subscapularis. 


>  FteqoeaUy  the  fecoad  dorsal  nerre  sends  upwards  a  communicating  61ament 
I  tli«  first  dorsal  nenre.     (Journal  0/ Anatomy,  vol.  xi,  p.  539.) 
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The  fifrve  to  the  subsca(>ularis  arises  from  the   posterior  cord, 

higher  than  the  others,  and  enters  the  muscle  not  far  from  its  upper 

border  in  company  with  a  small  artery. 

^.         „      .,  The  circumflex  nerve  accompanies  the/Vx/^nVjr 

Circumflex  Nerve.  „  .  .pi  •     i  _ 

arciimjlex  artery.     Ihis  large   nerve   comes 

from  the  posterior  cord,  and,  after  giving  a  small  filament  to  the 
shoulder-joint,  passes,  with  its  companion  artery,  through  the  quad- 
rilateral space  (p.  305)  to  the  under  surface  of  the  deltoid.  Here 
the  nerve  divides  into  an  upperand  a  lower  branch.  The  w/^^r  sup- 
plies the  anterior  part  of  the  deltoid  and  the  skin  over  it ;  the  lower 
supplies  the  back  part  of  the  deltoid,  and  gives  the  nerve  to  the 
teres  minor,*  upon  which  nerve  sometimes  a  little  gangliform  swell- 
ing can  be  seen:  it  enters  the  under  aspect  of  the  middle  of  this 
muscle.  After  furnishing  these  muscular  branches,  the  nerve  turns 
round  the  posterior  border  of  the  deltoid,  and  diverges  in  filaments 
which  supi)ly  the  skin  over  the  back  of  this  muscle  and  over  the 
long  head  of  tlie  triceps, 

.    .  .         This   broad,   flat  muscle  forms  the  jKJSterior 

L»ti8s.mus  Dorsi.  ^^^^^  ^f  (he  axilla.  It  arises  from  the  ex- 
ternal lip  of  the  crest  of  the  ilium,  from  an  apon^rosis  attached  to 
the  spinous  processes  of  the  six  lower  dorsal,  of  all  the  lumbar,  and 
of  the  sacral  vertebras  and  their  supraspinous  ligament,  and  by  fleshy 
digitations  from  the  three  or  four  lower  ribs,  interdigitating  with 
those  of  the  external  oblique  ;  in  some  cases,  as  it  passes  over  the 
inferior  angle  of  the  scapula,  it  has  an  additional  origin  from  the 
angle.  Its  fibres  converge  from  this  large  origin,  and  the  muscle 
is  inserteif  into  the  bottom  of  the  bicipital  groove  of  the  humerus 
by  a  broad  flat  tendon,  whicii  curves  round  the  lower  border  of  the 
teres  major.  The  axillary  vessels  and  nerves  lie  upon  the  tendon 
close  to  its  insertion.  Its  nerve  is  the  long  subscapular  branch  ^ 
from  the  posterior  cord  of  the  brachial  plexus,  and  it  enters  the 
muscle  close  to  its  anterior  border,  in  company  with  a  large  branch 
of  the  subscapular  artery  (Fig.  J 17). 

_        „  .  This  muscle  lies  behind,  and  tb  the  inner  side 

of  the  latissimus  dorsi,  is  closely  connected 
with  it,  and  assists  in  forming  the  posterior  boundary  of  the  axilla. 
It  arises  from  the  oval  surface  on  the  dorsal  aspect  of  the  lower  angle 
of  the  scapula,  and  from  the  fibrous  septa  between  it  and  the  teres 
minor  and  infraspinatus,  and  is  inserted  by  a  broad  flat  tendon, 
about  two  inches  {j  em.)  in  length,  behind  the  latissimus  dorsi, 
into  the  posterior  margin  of  the  bicipital  groove  of  the  humenis. 
The  tendon  extends  below  that  of  the  latissimus  dorsi,  and  a  bursa 
or  sac,  lubricated  with  scrum,  intervenes  between  the  two  tendons. 


*  This  branch  to  the  tern  minor  is  said  to  be  constant  in  all  mammalia  thai 
have  been  examined  in  reference  to  this  point. 


Fig.  117 — MvscLAS  op  rnn  Back  (Supihficial). 
Lalift&imus  tloni.     3,  1.  Sacro-ltimbar  aponeurosis.     4.  Portion  of  the  fiucift  j 

-  '-••-■ «  i1or»i.     5.  FaMiciitiui  by  which  thin  mtucle  ii  ailachcd  to  the  crest 

1  liiirtler  nf  ihc  ^iDie.     j-  Teres  mnjor.     8.  Superior  border  of  the 

'  vcr  the  tere*  nrnjor.    9.  Rhumboid  rriMJor.     to.  Rhomboid  minor, 

.'.■i><v.  v/i  i.ic  kcrmtus  )K>i.(.  kiiperior.    13,  ii,  ti.  The  three  fasciculi  of  the  »er> 

crior.     13.  Bierno-cleido-tnostoid.     14.  Splenius.    15    Levator  anguli  scapulx. 

aius      17.  I'ercs    nnnnr.     18    Terc«     major.     19.  Cut    l^lisstmus    dorsL     >o. 

^••■■'■''"•ml  of  the  latlssimiis  dorsi*.     iri.  Inferior  portion  of  the  serraius  mngnut. 

.  ;*n  of  the  internal    obtiipic.     sj.   Ho*iteri«r   aponeurosis  of  ihii  muscle 

t  the  »crTjtu>  p-jslicu*  inferior  and  the  lnti^KinlUA  don.i,fc.irmmg  the  *.acro- 

■  (-.'■■■."  ^'-.to.     34.  Gluteu«  maximus.     >$    Cut  origin  of   this    muscle.     26.  Gluteus 

»7.  Pyramidalift.     %%.  The  tendon  of  the  obturator  intemuft  and  the  superior  and 

'  fcnclh.    3*).  Quadratut   femorU.    30.  Sacrn-lumbalifi  and  long'issimus  doni.    31. 

37.  Triceps. 
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The  action  of  this  and  the  preceding  muscle  is  to  draw  the  humerus 
inwards  and  backwards.  Its  nerve  is  the  middle  subscapular,  and 
lies  along  the  dorsalis  scapuloe  artery  (Figs.  112,  117). 

This   muscle   arises  from  the  posterior  two- 
Subscapulans.  ^j^j^^^  ^^  ^^^  subscapular  fossa  of  the  scapula, 

with  the  exception  of  the  angles,  neck,  and  the  posterior  border, 
and  from  the  intermuscular  septa  attached  to  the  bony  ridges.  Its 
fibres  converge  to  a  strong  tendon,  which  passes  under  the  axillary 
vessels  and  nerves,  over  the  inner  side  of  the  shoulder-joint,  and  is 
inserted  \v\\.o  the  lesser  tuberosity  of  the  humerus,  and  into  the  neck 
of  the  humerus  for  an  inch  (2.J  i-/«.)  below  it.  The  tendon  of  the 
muscle  is  intimately  connected  with  the  capsular  ligament  of  the 
shoulder-joint,  and  between  the  base  of  the  coracoid  process  and  the 
tendon  is  a  bursa,  which  communicates  with  the  joint.  Its  action 
is  to  rotate  the  humerus  inwards,  and  when  the  arm  is  raised  to  draw 
it  to  the  side.  Its  nerves  come  from  the  upper  and  middle  sub- 
scapular nerves. 

„  „  This  muscle  covers  the  side  of  the  chest  like  a 

Serratus  Magnus.  ^j^^,^       j^  ^^.^^^   ^^^^    ^^^   ^^^^^  ^^  ^^^  ^^^^^ 

surfaces  of  the  eight  upper  ribs  by  nine  slips  or  digitations,  the 
second  rib  having  two.  Its  fibres  converge,  and  are  inserted  into 
the  posterior  border  of  the  scapula  in  the  following  manner :  the 
first  two  digitations  are  attached  into  the  upper  angle  of  the  scapula  ; 
the  third  and  fourth  digitations  along  nearly  the  whole  length  of 
the  posterior  border;  the  remainder  are  inserted  into  the  inferior 
angle.  Its  action  is  to  draw  the  scapula  forwards  ;  but  of  this  more 
hereafter.  It  is  supplied  by  the  following  nerve,  which  is  seen  on 
its  outer  surface. 

This  nerve  supplies  the  serratus  magnus  only. 
It  comes  from  the  fifth  and  sixth  cervical 
nerves;  and,  after  passing  through  the  scalenus 
medius,  runs  behind  the  axillary  vessels,  along 
the  outer  surface  of  the  serratus  magnus,  each  digitation  receiving  a 
separate  filament.* 


Posterior  Thoracic  or 
External  Respira- 
tory Nerve  of  Bell. 


DISSECTION  OF  THE  UPPER  ARM. 
In  front  of  the  upper  arm  may  be  distinguished  the  long  promi- 
c  .J-       M    u;  nence  of  the  bicejw  muscle,  and  lower  down »' 

Surface  Marking.  ^^^  ^^^^ ^  ^^^^^  ^^^^^  j,^  tendon  may  be  easily 

felt.     The  bend  of  the  elbow,  in  muscular  subjects,  presents  a  trian 
gular  depression,  with  its  boundaries  formed  on  the  inner  side  by 


*  It  may  be  aslced  why  this  nerre  is  called  the  external  respiratory.  It  was  * 
named  by  Sir  C.  Bell,  who  considered  the  serratus  magnus  as  the  external  respi* 
tory  muscle,  coopcraling  uith  the  diaphragm  or  internal  respiratory  muscle. 


CUTANEOUS   NERVES   OF   THE   ARM. 
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onator  teres,  and  on  the  outer  side  by  the  supinator  longus. 
Superfirially  in  this  space  the  sul>ciitaneous  veins  can  be  recognised, 
of  which  a  fuller  description  will  be  entered  into  later  on.     On  the 
inner  side  of  the  elbow,  the  internal  condyle  of 
the  humerus  is  very  prominent,  and  behind  this 
is  the  olecranon;  between  these  is  a  hollow  in 
which  may  be  felt   the  ulnar  nerve.     The  ole- 
cranon is  situated  nearer  the  internal  than  the 
external  condyle,  which  is  visible  on  the  outer 
side;  below  this,  is  a  dimple  which  corresponds 
with  the  head  of  the  radius. 

Continue  the  incision  down 

the  inner  side  of  the  arm  as 

far  as  two  inches  {j  cm.)  below  the  elbow,  and 

then  make  a  transverse  incision  from  the  inner 

to  the  outer  side  of  the  forearm.     Reflect  the 

skin,  and  trace  out  the  cutaneous  nerves  and  the 

numerous  veins  in  front  of  the  elbow. 

„  .,  On   the  inner  side  of  the 

Cutaneous  Nerves.  . 

arm     are     the     intercosto- 

humeral,  the  internal  cutaneous  branch  of  the 
musculo-spiral,  the  internal  cutaneous,  and  the 
lesser  internal  cutaneous  (nerve  of  VVrisberg) 
nerves ;  on  the  outer  side  are  the  cutaneous 
branches  of  the  circumflex,  the  external  cuta- 
neous branches  of  the  musculo-spiral,  and  lower 
down  is  the  musculocutaneous  nerve. 


L 


The  filaments  of  the  intercoslo-humeral  nerves  (p.  299)  '         '     '    '  i 

descend  along  the  inner  and  posterior  part  of  the  arm  as  Pic.  ng.— Dutkibuiion 
far  as  the  olecranon*  and  communicate  with  the  internal  upCuTAm!rji;sNEHViis 
cutaneous  branch  of  the  musculo  spiral  nerve. 

The  internal  (iitaneoui  nerve  perforates  the  fascia,  with 
the  basilic  vein,  about  the  middle  of  the  arm,  and  diviiles 
Into  an  anterior  and  a  posterior  branch  ;  the  un/^r/or  passes 
down  in  front  of  the  arm  (as  a  rule  beneath  the  median 
lie  vein),  and  supplies  the  skin  as  far  as  the  wrist, 
muniCBting  with  a  cutaneous  branch  of  the  ulnar  nerve  ; 
fojterior  winds  round  to  the  back  of  the  .forearm 
nd  the  internal  condyle  as  far  as  the  wrist,  and  com- 
es above  the  cllxiw  with  the  nerve  of  Wrisberg,  and 
ihe  wii^t  with  the  dorsal  branch  of  the  ulnar  nerve. 
Itsier  iHternnl  cutaneous  {tierve  of  VVrisberg)  per- 
forate* the  fascia  about  tlie  lower  third  of  the  arm,  and 
supplies  the  skin  over  the  internal  condyle  and  the  ole- 
cranon. This  nerve,  as  it  lies  clo!ie  to  the  axillary  vehi, 
Communicates  with  the  first  or  second  intercosto  humeral 
Oenre. 

The  iHUmal  cutaneoui  branch  0/  (ht  musculo- spiral  nervt  pierces  the  fascia 


TO   THB  FkoKTuFTMK 

Shouldbkanu  Akh. 
,  Acromial  branches  ot 
the  superficial  cervical 
plexus.  9.  CL^vicular 
tranches  of  the  super- 
ficial   cervical   plexus, 

3.  Cuiancous  branches 
of  Ihecircumnex  nerve. 

4.  Branches  of  the  in- 
tcrnal  cuuineuus  nerve. 
3,  External  cuuneous 
branch  of  the  musculo- 
spiral  nerve,  6.  Inter- 
nal cutaiteous  nerve. 
7,  lis  posterior  cut.-*ne- 
ous  branch.  8.  The 
culanenus  branch  of  the 
musculo  -cutaneous 


B  to  draw  the  hum' 
ts  the  middle  sabscapular, 
s«rf(rif5.n»,  117), 

ansa  from  the  posterior  r 
tofjie  niwoipalaf  fossa  of  the  scapul 
'  t,  W€xk,  2nd  the  posterior  borda 
I  ittjfhfd  to  the  bony  ridges.  Ii 
,  winch  passes  under  the  axillax 
rlheancrside  of  ihe  shoulder-joint,  and 
I  of  the  humerus,  and  into  the  ned 
I  (j.j  em.)  below  it.  The  tendon  of  thi 
^emacded  with  the  capsular  ligament  of  ibi 
I  hwwii  ibe  baseof  thecoracoid  process  and  th( 
~  ~  h  ooomnnkates  with  the  joint.  Its  aciioo 
;  dK  kiBers  iBVirds,  and  when  the  arm  is  raised  to  draw 
ic    ItiMivtscome  from  the  upper  and  middle  sub- 


a.  a»] 


ThB  muscle  covets  the  side  of  the  chest  like  t 
girih.    It  ansa  from  the  front  of  the  outer 
lof  tkeeight  upper  ribs  by  nine  slips  or  digitations,  the 
I  lib  fcaring  two.    Its  fibres  converge,  and  are  inserted  into 
tke  puKiTior  botder  of  the  scapula  in  the  following  manner :  the 
fat  t»o  digiutions  arc  attached  into  the  up}>er  angle  of  thescapub  ; 
tbe  liiiitl  and  founh  digitations  along  nearly  the  whole  length  ol 
the  |iaienor  border ;  the  remainder  are  inserted  into  the  inferior 
aack.    lis  action  is  to  draw  the  scapula  forwards ;  but  of  this  more 
limJter-     li  's  supplied  by  the  following  nerve,  which  is  seen  on 
its  outer  surface. 

This  nerve  supplies  the  senatus  magnns  only. 

Posterior  Thoracic  or  jj   (.umes  from   the  fifth   and  sixth   cervical 

Eitemal  R«P'"-    ^^f,i^-  and,  after  passing  through  thesr.ilenia 

'<">  '*'""  "^  ^'"'  mcdiiu!,  runs  behind  the  axillary  ' 

the  outer  .surface  of  tiie  serratiis  uwgnus,  each  digital; 

jtejwrate  fibment.* 

DISSECTION  OK  THi 

Infroo{oflheniipw«n»»' 

Sorfice  M*rkinj-         ,),^  \^ 
jy,.    The  bend  oJtke 
pUr  dfTTfOsioB.  ■«* 
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the  pronator  teres,  and  on  the  outer  side  by  the  supinator  longus. 
Superficially  in  this  space  thesul)CUtaneous  veins  can  be  recognised, 
of  which  a  fuller  description  will  be  entered  into  later  on.     On  the 
inner  side  of  the  elbow,  the  internal  condyle  of 
the  humerus  is  very  prominent,  and  behind  this 
is  the  olecranon ;  between  these  is  a  hollow  in 
which  may  be  felt  the  ulnar  nerve.     The  ole- 
cranon is  situated  nearer  the  internal  than  the 
external  condyle,  which   is  visible  on  the  outer 
side;  below  this,  is  a  dimple  which  corresponds 
with  the  head  of  the  radius. 

Continue  the  incision  down 
Dwsecuon.  ^^^  -^^^^^  ^-^^  ^j-  ^^^  ^^^^  ^^ 

far  as  two  inches  (5  <-w.)  below  the  elbow,  and 

then  make  a  transverse  incision  from  the  inner 

to  the  outer  side  of  the  forearm.     Reflect  the 

skin,  and  trace  out  the  cutaneous  nerves  and  the 

numerous  veins  in  front  of  the  elbow. 

„  .,  On  the  inner  side  of  the 

Cutaneous  Nerves.  .,         .    , 

arm     are     the     inlercosto- 

humeral,  the  internal  cutaneous  branch  of  the 
musculo-spiral,  the  internal  cutaneous,  and  the 
lesser  internal  cutaneous  (nerve  of  VVrisberg) 
nerves ;  on  the  outer  side  are  the  cutaneous 
branches  of  the  circumflex,  the  external  cuta- 
neous branches  of  the  musculo-spiral,  and  lower 
,  down  is  the  musculocutaneous  nerve. 

Tbe  filaments  of  the  intireoilo-humeral  nerves  (p.  299) 
descend  along  the  inner  and  posterior  part  of  the  arm  as 
far  as  tbe  olecranon',  and  conimanicate  with  the  internal 
cutaneous  branch  of  the  musculo-spiral  nerve. 

The  inttrnat  cutaneous  nerve  perforates  the  fascia,  with 

'  .  vein,  about  tbe  middle  of  the  arm,  and  divides 

<-rior  and  a  posterior  branch  ;  the  interior  passes 

«   orn,  (n^    ,  r„i„  l,enenth  the  ••i-i'^'. 

:^  far   as  \'.: 

.jf  llic  ula 


Fig.  118.— DisTMiiii'iifiN 
up  Cutaneous  Nrkvks 

TO   TMK   FhONT  op  tHE 
StlUULUBK  AMD  AkU. 

1.  Acromi^tl  br.tnche^  ot 
the  superficial  cervicul 
plexus.  3  Ct;«vicuUr 
firan<"hc4  of  the  «uper- 
lii.iat  cervical  plexus. 
.  Ciit.ineou&  branches 
■  f  tpM -tircmiitlcx  nerve. 
■H  lies  of  the  in- 
iil.tnctiu«  nerve. 
rnal  ciit.ineou& 
icti  <if  the  nuiKCutn- 
.il  nerve.  6.  Inter- 
^iitaneods  nerve. 
itcrior  riilane- 
jh.  8.  The 
btvnchnf  the 
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VEINS   IN    FRONT   OF  THE    ELBOW. 


and  supplies  the  skin  of  the  inner  and  posterior  aspect  of  the  middle  of  the  arm 
as  far  as  the  olecranon. 

The  aitantous  branches  of  the  circumflex  nerve  pierce  the  fascia  over  the  inser. 
tion  of  the  deltoid,  and  supply  the  skin  of  the  up|^r  half  of  the  arm  on  its  outer 
side. 

The  external  culaneoui  branches  of  the  musculo-spiral  neme  are  two  in  num- 
lier:  the  upper  and  smaller  accompanies  the  cephalic  vein  in  the  lower  half  of  the 
arm ;  the  louver  may  Iw  traced  down  the  outer  and  back  part  of  tiie  forearm  nearly 
OS  far  as  the  wrist,  where  it  joins  the  posterior  branch  of  the  musculo-cutaneous 
nerve. 

On  the  outer  side  of  the  tendon  of  the  biceps  the  cutaneous  branch  of  the 


Basilic  vein. 


Median  basilic  vein. 


Deep  median  vela. 


Cephalic  vein. 


Mcdiau  cephalic  vein. 


Median  vein. 


rio.  119. — SuraKFiciAL  Vbims  and  Nbkvks  at  the  Eni>  op  thk  Lkft  Elbow. 


musculo-cutaneous  nen'c  perforates  the  fascia,  and  divides  into  many  filamen'*' 
which  supply  the  skin  of  the  outer  part  of  the  forearm. 

Di  D    f       f  V  •       Attention  should  now  be  directed  to  the  dis- 

in  Front"of  the '"'    position  of  the  veins  in  front  of  the  elbo«- 

Elbow.  in  cleaning  these  veins,  take  care  not  to  divitl* 

the  branches  of  the  internal  and  external  cut*- 

neous  nerves  which  pass  over  and  under  them. 

The  following   is  the    ordinary  arrangement  of   the    superficial 

veins  at  the  bend  of  the  elbow  (Fig.  119).     On  the  outer  side  is 
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ihe  radial ;  on  the  inner  side  is  the  ulnar  vein,  formed  by  the  junc- 
ion  of  the  anterior  and  posterior  ulnar  cutaneous  veins ;  in  the 
lenire  is  the  median,  which  divides  into  two  branches,  the  external 
f  which,  uniting  with  the  radial  to  form  the  cephalic  vein,  is  called 
the  median  cephalic ;  the  internal,  uniting  with  the  ulnar  to  form 
the  basilic,  is  named  the  median  basilic.  Near  its  bifurcation,  the 
median  vein  communicates  by  a  branch  (mediana  profunda)  with 
the  deep  veins  which  accompany  the  arteries  of  the  forearm. 

Trace  the  cephalic  vein  up  the  arm.     It   runs  along   the  outer 
border  of  the  biceps  to  the  groove  between  the  pectoralis  major 
and   the  deltoid,  and  dipping  down   between  these  two  muscles, 
terminates  in  the  axillary  vein   immediately  above  the  pectoralis 
inor. 

The  basilic  vein,  the  largest  of  the  veins  of  the  upper  arm, 
ends  along  the  inner  side  of  the  arm  with  the  internal  cutaneous 
nerve.  Near  the  middle  of  the  arm,  it  perforates  the  fascia,  and 
empties  itself  either  into  the  internal  vena  comes  of  the  brachial 
arlery,  or  into  the  axillary  vein. 

The  principal  branches  of  the  cutaneous  nerves 
pass  beneath  the  veins  :  that  is  to  say,  as  a  rule, 
the  internal  cutaneous  passes  behind  the  median 
basilic  vein,  and  the  external  cutaneous  behind 
the  median  cephalic:  but  it  should  be  remem- 
liered  that  many  small  filaments  cross  in  front  which  are  exposed 
to  injury  in  venesection  (Fig.  119). 

r  ».  4-  Since  the  median  basilic  vein  is  larger  than  the 

Basiirc  Vein  w         'n«l'an  cephalic,  and,  on  account  of  the  strong 

Brachial  Artery.       fascia  beneath,  more  easily  compressible,  it  is 

usually  chosen   for  venesection  ;   its  position, 

erefore,  in  reference  to  the  brachial  artery,  becomes  important. 

vein  is  only  separated  from  the  artery  by  the  semilunar  fascia, 

derived  from  the   tendon  of  the  biceps.     This  fascia  is  in   some 

Milijects  remarkably    thin.     Sometimes  the  artery  lies  above  the 

favia,  in  contact  with  the  vein.     In  choosing,  therefore,  this  vein 

venesection,  there  is  a  risk  of  wounding  the  arlery;  hence  the 

ractical  rule,  to  bleed  either  from  the  median  cephalic,  or  from 

W  median  basilic  above  the  situation  where  it  crosses  the  brachial 

rsilery. 


Relation  of  the  Cuta- 
neous Nerves  and 
Veins  at  the 
Elbow. 
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^yniphatic  Glands. 


Immediately  above  the  internal  condyle,  in 
the  neighlxiurhood  of  the  basilic  vein,  we  find 

|'«neor  two  small  lymphatic  glands.     Others  may  be  found  higher 

"p  along  the  inner  side  of  the  arm.  A  gland  is  occasionally  met 
with  at  ihe  bend  of  the  elbow  ;  but  never  below  this  joint.     These 

I  liltle  glands  are  the  first  which  are  liable  to  become  tender  and' 

kniarged  after  a  poisoned  wound  of  the  hand. 
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THE   BICEPS. 


,     „      .        .The  fascia  which  invests  the  musiles  of  the 

Muscular  Fascia  and  ..         .•  r  .u     r       ■       <- .i.» 

its  Connections  upper  arm  is  a  continuation  of  the  fascia  of  the 
trunk  and  the  axilla.  This  membrane  varies 
in  density:  thus  it  is  thin  over  the  biceps,  stronger  on  the  inner  side 
of  the  arm,  to  protect  the  brachial  vessels  and  nerves,  and  strongest 
over  the  iriceijs.  At  the  upper  pan  of  the  arm  it  is  connected 
with  the  coracoid  process  and  the  clavicle ;  it  is  strengthened  at 
the  axilla  by  an  expansion  from  the  tendons  of  the  pectoralis  major 
and  latissimus  dorsi ;  [xasteriorly,  it  is  attached  to  the  s])ine  of 
the  scaj)ula.  The  fascia  surrounds  the  brachial  vessels  with  a 
sheath,  and  furnishes  partitions  which  separate  the  muscles  from 
each  other.  Of  these  partitions,  the  most  marked  are,  the  external 
WiA  internal  intenmiscular  septa,  which  divide  the  muscles  on  the 
anterior  from  those  on  the  posterior  surface  of  the  upper  arm. 
These  septa  are  attached  to  the  condyloid  ridges  of  the  humerus 
and  to  the  condyles.  The  internal  intermuscular  septum,  the  stronger 
of  the  two,  begins  at  the  insertion  of  the  teres  major,  and  is  con- 
nected with  the  tendinous  insertion  of  the  coraco-brachialis ;  it 
separates  the  triceps  extensor  from  the  brachialis  anticus,  to  both  of 
which  it  atTords  attachment  to  their  muscular  fibres.  It  is  pierced 
by  the  ulnar  nerve  and  the  inferior  profunda  and  anastomotic 
arteries.  The  external  intermuscular  septum  commences  from  the 
insertion  of  the  deltoid,  and  separates  the  brachialis  anticus,  the 
supinator  longus,  and  the  extensor  carpi  radialis  longior  in  front, 
from  the  triceps  extensor  behind,  to  all  of  which  muscles  it  affords 
attachment.  It  is  pierced  by  the  musculo-spiral  nerve  and  the  supe- 
rior profunda  artery. 

At  the  lower  part  of  the  upper  arm  the  fascia  is  remarkably 
strong,  especially  where  it  covers  the  brachialis  anticus  and  the 
brachial  vessels,  and  is  continued  over  the  muscles  on  the  inner 
side  of  the  forearm.  At  the  back  of  the  elbow  the  fascia  is  attached 
to  the  tendon  of  the  triceps  and  the  olecranon. 

Now  remove  the  fascia  corresponding  to  the 
incisions  through  the  skin,  in  order  to  see  the 
muscles  on  the  front  of  the  arm — namely,  the  bice[)S,  the  coraco- 
brachialis,  and  the  brachialis  anticus.  The  long,  rounded  muscle  in 
front  is  the  biceps;  the  muscle  attached  with  it  to  the  coracoid 
process  is  the  coraco-brachialis ;  and  the  broad  flat  muscle  covering 
the  lower  end  of  the  humerus  is  the  brachialis  anticus. 

The  biceps,  as  its  name  implies,  arises  by  two 
heads — a  long  and  a  short.  'Y\\e  slwrt  hfoJ 
arises  from  the  tip  of  the  coracoid  process  of  the  scapula,  by  a  thick, 
flat  tendon  in  common  with  a  slender  muscle  on  its  inner  side, 
called  the  coraco-brachialis.  The  long  /ie>ui  arises  I'rom  the  upper 
border  of  the  glenoid  fossa  of  the  scapula  and  the  glenoid  ligament, 


Dissection. 


Biceps. 
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by  a  long,  rounded   tendon,  which,  traversing  the  shoulder-joint, 
passes  over  the  head  of  the  humerus  ;  there  pierces  the  ra|)sular 
ligament,  and  descends  in  the  groove  between  the  two  tuberosities. 
Tlie  tendon  is  retained  in  the 
groove  by  a  fibrous  bridge  de- 
rived from  the  capsule  of  the 
joint,  and  connected  with  the 
tendon  of  the  [lectoralis  major. 
Divide  this  bridge,  and  see  that 
the  synovial  membrane  of  the 

I  joint  is  reflected  round  the  ten- 
don   and   accompanies    it   for 

'  about  two  inches  down  the 
groove,  thus  forming  a  synovial 
fold.  The  object  of  this  is  to 
facilitate  the  play  of  the  ten- 
don and  toxarry  little  arteries 
(from  the  anterior  circumflex) 
fur  its  supply.  The  two  heads 
unite  about  the  middle  of  ihe 
arm  and  form  a  single  muscle, 
which  terminates  on  a  strong 
flat  tendon  of  considerable 
length ;  this  dii)s  down  into 
the    triangular    sjiace    at    the 

,  bend  of  the  elbow,  and,  after 
a  slight  twist  npon  itself,  is  in- 

\serttti  into  the  posterior  part 
of  the  tubercle  of  the  radius. 

I  The  anterior  ])art  of  the  tuber- 

Icle,    over   which    the    tendon 

[plays,  is  rntsted  wiih  cartilage, 
and  a  bursa  intervenes  to  di- 
minish friction.     The  most  in- 

[icrnal  fibres  of  the  muscle  are 

I  inserted   into  a   strong,  hroad 

[aponeurosis y  which  is  prolonged 

I  from  the  inner  border  of  the 
tendon    to  the    fascia   on   the 

I  inner    side    of    the    forearm. 

I  Tills  a|>oncurosis,   called    the 

\semitmnar  fascia  of  the  biceps, 

I  protect!!  the  brachial  vessels  and 

llhc  mcdtan  nerve  at  the  bend 

jof  the  elbow  (Fig.  120). 


Fig.  lao. — Ahtkkiuh  Musclks  up  thk  Ahm. 

I.  lltcep«.  9.  Rhort'head  of  the  bleep*.  3, 
Long'hriul  of  Itie  laiiie.  4.  'rcnt^oii  stuchcti 
to  tlic  lubcroAJty  of  the  raaiiu.  5  Semilunar 
fuici.il  .ipuneurosU  of  the  bice^.  6.  Comco- 
bri«ch>.<lis._  7,  S  'I'bc  two  potttoiis  of  the  pec* 
toralit  major  rormin^  a  groove  with  its  con- 
cavity above.  9.  Attachmeiil  of  the  Iati>sitnits 
(Ior»l.  10.  Tere*  ■n.ijor.  li.  Sul«capulari<. 
It.  Brnchiali^  :inttciis.  ij.  1>on^  head  of  llic 
triceps.  14.  Interual  head  of  the  IricetM-  IS. 
Supinator  [oligu^  nr  br^chio-fudiali^.  »6,  Ex- 
lcn«or  carpi  radiali»  lungiur. 
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CORACO-BRACUI ALIS. 


Coraco-brachialis. 


The  action  of  the  biceps  is  twofold,  i.  It  is  a  flexor  of  the 
forearm.  2  It  is  a  powerful  supinator  of  the  forearm  in  conse- 
quence of  its  insertion  into  the  posterior  part  of  tlie  tubercle  of  the 
radius.  Its  power  of  supination  is  greatest  when  the  forearm  is 
half  bent,  because  its  tendon  is  then  inserted  at  a  right  angle. 
Why  does  the  long  tendon  pass  through  the  shoulder-joint?  It 
acts  like  a  strap  and  confines  the  head  of  the  humerus  in  its  proper 
centre  of  motion.*  But  for  this  tendon  the  head  of  the  bone,  when 
the  deltoid  acts,  would  be  pulled  directly  upwards  and  strike  against 
the  under  surface  of  the  acromion.  When  the  tendon  is  ruptured, 
or  dislocated  from  its  groove,  a  man  can  move  his  arm  backwards 
and  forwards,  but  he  cannot  raise  the  smallest  weight.  The  biceps 
is  supplied  with  blood  by  a  branch  from  the  brachial,  which  runs 
into  the  middle  of  its  inner  side,  and  divides  into  ascending  and 
descending  branches.  Its  nerve  comes  from  the  musculo-cutaneous. 
This  thin  muscle  is  situated  at  the  upjjer  part 
of  the  arm,  and  runs  parallel  to  the  inner  bor- 
der of  the  short  head  of  the  biceps.  It  arises  by  fleshy  fibres  from 
the  point  of  the  coracoid  process,  in  common  with  the  short  head 
f)f  the  biceps,  and  from  a  fibrous  septum  which  lies  between  them. 
The  muscle  descends  backwards  and  outwards,  and  terminates  on  a 
fiat  tendon,  which  \^  inserted  \xAo  the  inner  side  of  the  middle  of 
the  humerus,  between  the  brachalis  anticus  and  the  inner  head  of 
the  triceps.  Its  action  is  to  draw  the  humerus  forwards  and  in- 
wards— e.g.,  in  bringing  the  gun  up  to  the  shoulder.  It  is  supplied 
by  a  branch  from  the  musculo-cutaneous  nerve  which  pierces  it 
(Fig.  120). 

Concerning  the  coraco-brachialis,  remember  :  \.  That  the  mus- 
culo-cutaneous nerve  runs  through  it  ;  2.  That  its  inner  fleshy 
border  is  the  guide  to  the  axillary  artery  in  the  last  part-  of  its 
course ;  3.  That  the  brachial  artery  lies  upon  its  flat  tendon  of  in- 
sertion, and  can  here  be  effectually  compressed  by  the  finger  or  the 
tourniquet. 

The  coraco-brachialis  and  biceps  are  covered  at  their  upper  part 
by  the  deltoid  and  pectoralis  major.  The  head  of  the  humerus 
rolls  beneath  tiie  coraco-brachialis  and  short  origin  of  tlie  bice|w; 
and  a  large  bursa  is  interposed  between  these  muscles  and  tlii^ 
tendon  of  the  subscapularis,  which  covers  the  head  of  the  bone. 
„      u-  V    A   |-  This  broad  muscle  covers  the  lower  half  of  the 

humerus,   and    is  partially  concealed  by  tlif 


•  Another  action  of  the  long  tendon  of  the  triceps  would  seem  to  lie  that  of  •" 
internal  rotator  of  the  humenis  when  that  bone  is  rotated  externally.  The  uivkol 
prominence  of  tlie  internal  lul)erosity  and  the  groove  on  its  outer  aspect  w>ulil 
favour  this  view. 
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Course  and  Rela- 
tions of  the 
Brachial  Artery 


iceps.     Between  the  two  muscles  is  the  nnisculo-cutaneous  nerve, 
hich  supplies  them  both. 

It  arises  from  the  hiimeriis  by  a  fleshy  digitation  on  either  side 
of  the  tendon  of  the  deltoid  ;  from  the  lower  half  of  the  front  and 
inner  surfaces  of  the  bone,  and  from  the  intermuscular  septa.  The 
uscle,  becoming  thicker  and  broader,  covers  the  front  of  the  cap- 
sule of  the  elbow-joint,  to  which  it  is  more  or  less  attached,  and 
terminates  on  a  tendon,  which  is  inserted  in  a  jiointed  manner 
^nto  the  anterior  surface  of  the  coronoid  process  of  the  ulna.  Its 
titm  is  to  bend  the  forearm.  Its  nerves  come  from  the  musculo- 
taneous,  and  it  usually  receives  in  addition  a  small  branch  from 
[he  musculo-spiral  (Fig.  120). 

Now  examine  the  course  and  relations  of  the  brachial  vessels  and 
erves. 

The  brachial  artery — the  continuation  of  the 

axillary — lakes  its  name  at  the  lower  border  of 

the  teres  major.      It  runs  down  the  anterior  and 

the   inner  side  of  the  arm,  along    the  inner 

rder  of  the  coraco-brachialis  and  biceps,  to  about  an  inch  (2.5  cm.') 

low  the  elbow,  where  it  divides,  near  the  coronoid  process  of  the 

Ina,  into  the  radial  and  ulnar  arteries. 

Thus  its  direction  corresponds  with  a  line  drawn  from  the 
deepest  part  of  the  axilla  to  the  middle  point  between  the  condyles 
of  the  humerus. 

In  the  upper  part  of  its  course  it  lies  on  the  long  and  inner  heads 
of  the  triceps  (from  the  long  head  it  is  separated  by  the  musculo- 
spiral  nerve  and  superior  profunda  artery) ;  in  the  middle,  it  lies 
on  the  tendon  of  the  coraco-brachialis  ;  in  the  lower  part,  on  the 
rachialis  anticus. 
In  front  of  the   artery   are  the    internal    cutaneous  nerve,   the 
edian   basilic  and  basilic  veins;  the  median  nerve,  which  crosses 
ihliquely  over  the  artery,  being  on  its  outer  side  near  the  axilla,  and 
n  iis  inner  side  near  the  elbow  ;  and  lastly,  the  artery  is  more  or 
le»  overlapped,  in  the  first   part  of  its  course,  by  the  coraco-bra- 
ialis,  lower  down  by  the  fleshy  belly  of  the  biceps ;     the  inner 
rders  of  these  muscles,  in  their  respective  situations,  being  the 
t  guides  to  the  artery. 

On  the  outer  side  of  the  artery  are,  the  median  nerve,  the  coraco- 
rachinlis,  and  bice]'>s. 
On  the  inner  side  are,   at   first,    the  ulnar  nerve,  the  internal 
itaneous  nerves;  and,  below,  the  median  nerve. 
The  artery  is  accompanied  by  two  veins  {rence  comites)  and  the 
edian   nerve,  all  of  which  are  invested   in  a  common  sheath  of 

vx. 
The  uinar  nerve  runs  along  the  inner  side  of  the  artery  as  far 
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as  the  middle  of  the  arm.  Below  this  point,  the  nerve  leaves  the 
artery,  and  jiasses  through  the  internal  iatermuscular  septum  to  get 
behind  the  internal  condyle. 

About  the  middle  of  the  humerus,  the  artery  lies  for  nearly  two 
inches  (j  rw.)  on  the  tendon  of  the  coraco-brachialis,  and  is  so 
close  to  the  bone  that  it  can  be  effectually  comjiressed,  provided 
the  pressure  be  made  in  the  proi)er  direction — namely,  outwards. 
Here,  too,  it  is  crossed  by  the  median  nerve. 

At  the  bend  of  the  elbow  the  artery  is  crossed  by  the  semilunar 
fascia  from  the  biceps.  It  enters  a  triangular  space,  bounded  by 
the  pronator  radii  teres  internally,  and  by  the  supinator  radii  longus 
externally.  It  sinks  into  this  space,  with  the  tendon  of  the  biieps 
to  its  outer  side,  and  the  median  nerve  to  its  inner;  all  three  rest 
u|)on  the  brachialis  anticus.  To  compress  the  artery  liere,  pressure 
should  be  made  directly  backwards.  Opposite  the  coronoid  process 
of  the  ulna  it  divides  into  the  radial  and  ulnar  arteries. 

Two  veins,  of  which  the  internal  is  the  larger,  lie  in  close  con- 
tact with  the  brachial  artery,  and  communicate  at  frequent  inler\'als 
by  transverse  branches.  Near  the  axilla  they  join  and  form  the 
axillary  vein. 

n  ,-  r  r»  .-•  ,  The  brachial  artery  gives  off  four  branches,  all 
Branches  of  Brachial    ,         •.    .  •  ]  i      .u 

^j,g_,  from  Its  inner  side  :  namely,  the  superior  pro- 

funda, the  inferior  profunda,  the  nutrient 
artery,  and  the  anastomotica  magna.  It  also  distributes  muscular 
branches  to  the  coraco-brachialis  and  biceps,  which  are  given  off 
from  its  outer  side. 

(I  The  fTffunda  siif'trior  arises  from  the  inner  and  track  part  of  the  brachial 
artery,  immedialcly  ln:low  llie  tendon  of  the  teres  major*  It  wimts  round  iht 
back  of  ihc  humerus,  hctMeen  the  outer  and  inner  lieads  of  the  lrice|.>s,  accom- 
panied by  the  musculo-tpiral  nerve,  and,  a  little  above  the  middle  of  the  arm, 
divides  into  ino  branches,  which  run  for  some  distance  on  either  side  of  the  nerve. 
One  of  these  runs  in  the  substance  of  the  triceps  muscle,  with  the  nerve  to  the 
anconeus,  as  far  as  the  olecranon,  and  anastomoses  with  the  posterior  ulnar 
recurrent,  the  interosseous  recurrent,  and  anastomotica  magna  arteries  :  the  other 
brani'h  accompanies  the  rousculO'S|>irnl  nerve  to  the  outer  side  of  the  arm,  where 
it  perforates  tlie  external  intermuscular  septum.  It  then  descends  deep  in  the 
interval  l>etween  the  lirachialis  anticus  and  supinator  radii  lon(;as,  and  terminatts 
in  numerous  ram  licatiuns,  some  of  which  pass  in  front  of  the  external  condyle, 
others  behind  u,  to  inosculate  with  the  radial  and  interosseous  recuircnl  arteries. 

Itefore  its  dvisiun,  the  superior  profunda  sends  several  branches  to  the  deltoi'l, 
coraco-brachialis,  and  the  triceps,  some  of  which   inosculate  with   the  circunill«' 
[  These  a.ssi.st  in  establishing  a  collateral   circulation  when  the   brachial  anery  ii 
ligatured  above  the  oiigin  of  the  profunda. 

/'.  The  profutdn  inferior  arises  from  the  brachial,  opposite  to  the  nuation  of 

*  If  the  profunda  be  not  in  its  usual  place,  look  for  it  above  the  tendon  nl  the 
latissimus  dorsi,  where  it  will  probably  be  given  olTfrom  a  coinnnm  trunk  Hith  ihc 
posterior  circumflex. 
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:  eonco-br«cliialis,  or  sometimes  by  a  common  trunk  with  (lie  superior  profunda. 
1  runs  with  the  ulnar  nerve  on  the  inner  head  of  the  triceps  (which  it  supplies), 
es  through  the  internal  intermuscular  septum,  and  then  descends  to  the  inter- 
between  the  internal  condyle  and  the  olecranon,  inosculating  with  the  [loslerior 
Bar  recurrent  and  anastomotica  magna  arteries.     It  also  sends  a  small  branch 
irn   in   front  of  the  internal   condyle   to   anastomose  with  the  anterior   ulnar 
Brrent. 

I'bc  Hiilritnt  artery  of  the  humerus   arises  sometimes  from  the  brachial, 


Superior  prafuada 


Inferior  profuoUa. 


Anastomolica  mrigna. 

Anterior  ulnur  recurrent. 
Posterior  ulnar  recurreoc 

Commou  fnlcrosseouA. 
Anterior  inierosstoua. 


-Hu»«  or  TM*  CHisr  Uranchbs  or  THa  Biiachml  Artirt  anu  thr  Aktmiai. 

iMnSCltLAnoNS  AOOI'T    THE    RlGHT   El.BOW-JolHT. 


Stnies  from  the  inferior  profunda.     It  pierces  the  tendon  of  the  coraco-bra- 
-  obh'iucly  downwards  through  the  bone,  and  in   the  medullary  canal 
ascending  ami    descending    brtnclies,  which  anastomose  with  the 
.^  ids  of  the  bone  derived  from  the  periosteum. 
be  iinaUomolica  magna  arises  from  the   inner  aide  of  (he  brachinl,  ahoul 
he*  (_f  cm.')  above  the  elliow,  runs  tortuously  inwards,  transversely  across 
!  IwacbtalU  cnlictis,  and  divides  into  branches,  some  of  which  pass  in  front  of 
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Venae  Comites. 


the  internal  condyle,  anastomosing  with  the  anterior  ulnar  recurrent  utery ;  another 
passes  behind  the  internal  condyle  by  piercing  the  internal  intermuscular  septum, 
and  anastomoses  with  ihe  inferior  profunda  and  posterior  ulnar  recurrent  arteries; 
and  one  branch  forms  an  arch,  above  the  olecranon  fossa,  with  the  superior 
profunda. 

e.  Numerous  muscular  branches  arise  from  Ihe  outer  side  of  the  brachial  artery  ; 
one  of  these,  the  bicipital,  more  constant  than  ihe  rest,  supplies  the  biceps;  another 
runs  transversely  beneath  the  coraco-brachinlis  and  biceps,  over  the  insertion  of 
the  deltoid,  supplying  this  muscle  and  (he  brachialis  anticus. 

Tlie  two  veins  which  accompany  the  brachial 
artery  are  continuations  of  the  deep  radial  and 
ulnar  veins.  The  internal  is  usually  the  larger,  and  generally 
receives  the  veins  corresponding  to  the  principal  branches  of  the 
artery.  In  their  course  they  are  connected  at  intervals  by  trans- 
verse branches  either  in  front  of,  or  behind  the  artery.  Near  the 
subscapularis,  the  vena  comes  externa  crosses  obliquely  in  front  of 
the  axillary  artery  to  join  the  vena  comes  interna,  which  then  takes 
the  name  of  axillary. 

Now  trace  the  great  nerves  of  the  upper  arm,  which  proceed 
from  the  brachial  plexus  near  the  tendon  of  the  subscapularis : 
namely,  the  median,  the  musculo-cutaneous,  the  ulnar,  and  the 
musculo-spiral  nerves. 

The  median  neive,  so  called  from  the  course  it 
takes  along  the  front  of  the  arm  and  the  fore- 
arm, arises  by  two  roots,  which  converge  in  front  of  the  axillary 
artery  (p.  307).  The  external  root  is  (derived  from  the  outer  cord, 
in  common  with  the  musculo-cutaneous;  the  internal  from  the 
inner  cord,  in  common  with  the  ulnar  and  internal  cutaneous.  In 
its  course  down  tiie  arm,  the  nerve  is  situated  at  first  on  the  outer 
side  of  the  brachial  artery,  between  it  and  the  coraco  brachialis; 
about  the  middle  of  the  arm  the  nerve  crosses  obliquely  over  (in 
some  cases  under)  the  vessel,  so  that  at  the  bend  of  the  elbow  it  is 
found  on  the  inner  side  of  the  artery,  lying  upon  the  brachialis 
anticus,  and  covered  by  the  semilunar  fascia  from  the  bicepw.* 
As  a  summary  of  the  distribution  of  the  median  nerve,  we  may 


Median  Nerve. 


*  I  have  observed  (he  following  variilitt  relating  to  the  median  nerve,  and  iu 
'  course  in  regard  to  tlie  artery  : — 

a.  The  roots  may  be  increased  in  number  by  one  on  eilher  side  of  the  aitei;; 
or  Ihe  internal  root  may  be  deficient. 

*.  They  m.iy  vary  in  iheir  position  with  regard  to  the  artery;  both  maybe 
situated  behind  the  vessel ;  or  one  behind,  and  the  other  in  front  of  it. 

c.  The  nerve,  formed  in  the  usual  manner,  may  be  joined  lower  down  by  a  large 
branch  from  the  external  cutaneous ;  such  a  case  presents  a  junction  of  two  large 
nerves  in  front  of  the  brachial  artery,  in  Ihe  middle  of  the  arm. 

d.  The  nerve  in  many  cases  crosses  under,  instead  of  over  the  artery. 

e.  The  nerve  sometimes  runs  parallel  and  external  to  the  artery ;  ur  11  may  niii 
parallel  to,  and  in  front  of,  the  arteiy. 


MUSCULO-CUTANEOire   NERVE.  32I 

say  tliat  it  supplies  the  two  pronators  and  all  the  flexors  of  the 

forearm  (except  the  flexor  carpi  ulnaris  and   the  ulnar  half  of  the 

flexor  profundus  digitorum)  ;  the  muscles  of  the  ball  of  the  thumb, 

the  two  radial  Itmibricales,  both  sides  of  the  thumb,  fore  and  middle 

fingers,   and   the  radial  side   of  the  ring  finger,  on   their  palmar 

aspect  (Fig.  123). 

This  nerve  (often  called  the  external  cutaneous 

Musculo-cutaneous  ,  f,  ■■\      •  -.u 

H„^f^  or  perforans  Casserii)  arises  m  common  wilh 

the  external  root  of  the  median  from  the  ex- 
ternal cord  of  the  brachial  plexus  behind  the  pectoralis  minor,  and 
is  situated  on  the  outer  side  of  the  axillary  artery.  It  perforates  the 
coraco-brachialis  obliquely,  and  then  runs  down  between  the  biceps 
and  the  brachialis  amicus  to  the  outer  side  of  the  arm.  A  little 
above  the  elbow-joint,  between  the  tendon  of  the  biceps  and  the 
supinator  radii  longus,  the  nerve  pierces  the  deep  fascia  and  becomes 
subcutaneous;  then,  passing  under  the  median  cephalic  vein,  it 
divides  into  an  anterior  and  a  posterior  branch,  for  the  supply  of 
the  integuments  of  the  forearm  (Figs.  122,  123). 

The  musculo-cutaneous  nerve,  in  the  u|)per  part  of  its  course, 
sends  branches  to  the  coraco-brachialis  and  the  short  head  of  the 
biceps,  and,  as  it  descends  between  the  biceps  and  the  brachialis 
amicus,  it  supplies  both.  Consequently,  if  the  nerve  were  divided 
in  the  axilla,  the  result  would  be  inability  to  bend  the  arm.*  This 
nerve  also  sends  small  filaments  to  supply  the  elbow-joint. 


In  one  faandred  arms  the  relative  position  of  the  nerve  to  the  aiterjr  in  its  course 
down  the  arm  was  as  follows  : — 

In  72,  the  nerve  took  the  ordinary  course. 

"  20,  the  nerve  crossed  obliquely  under  the  artery. 

"     5,  the  nerve  ran  parallel  and  superficial  to  the  artery. 

"     3,  the  nerve  ran  parallel  and  external  10  the  artery. 

These  varieiiej  of  the  median  nerve  are  of  practical  importance,  for  this  reason  : 
whenerer  in  the  operation  of  lying  the  brachial  artery,  we  do  not  find  the  nerve 
in  its  normal  position,  we  may  expect  to  find  some  irregular  distribution  of  the 
arteries— /. ^. ,  a  high  division  of  the  brachial,  or  even,  which  I  haveufleii  seen,  a 
■  vas  alierrans '  coming  from  the  upper  part  of  the  brachial,  and  joining  either  the 
radial  or  ulnar  arteries. 

*  In  some  instances  the  musculo-cutaneous  nerve  descends  on  the  inner  side  of 
the  coraco-brachialis  without  perforating  the  muscle;  in  these  cases  it  often  sends 
m  larger  branch  than  usual  to  the  median  nerve. 

The  trunk  of  the  musculocutaneous  nerve  may  come  from  the  median  at  any 

jioini  between  the  axilla  and  the  middle  of  the  arm.     In  some  subjects  the  nerve 

.  It  absent ;  all  its  bnmche!>  are  then  supplie<l  by  the  median,  which  is  larger  than 

UsuaL     Such  anomalies  are  easily  explained  by  the  fact  of  the   twn  nerves  having 

•  common  origin. 
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Fic.  i-aa.— nKAcHiAL  P<'KTiohop  Musct'LO- 

ClTTAKKOUi)  MflOIAM  ANU  UlNAK  NrKVSS. 

1.  MiiftCiilo-cutaitcout.  j.  Brxnch  of  tlie 
unie  lo  ihe  coract'-lirachiali*  muscle.  3. 
Hrxiicit  which  «iiuplic«  ihc  biceps..  4. 
Itntiich  10  hrAchiiilitt  Aiiticui^  mtucle.  5. 
AnAsiomu'iin]'  hr.(ii^h  which  ii  receives 
from  the  mciliati.  6.  Branch  of  tlie  nerve 
At  ihc  point  where  ii  piercci  the  apon- 
eurosis of  the  xrtii.  7  KaHiAl  nerve  as  it 
p»s*ic«  )>elwcen  the  bntchi^lit  aiUicus  And 
)iupin:(t(>r  tungus,  or  brachio-ntdialis.  8. 
Ekiernalciitaneoui  branch  fruni  the  radial, 
9.  Uivided  trunk  of  the  internal  cuUn- 
couk.  10  Anterior  ur  ulnar  hmiich  of  the 
inirrital  cMiuncous.  ti.  Brachi:il  {mriions 
ut  the  iiicdirfii  aud  ulnar  ncrvn. 


Fig.  133.— TiRMiNAL  Pubtiono* tmbMbotaw 
ANn  Ulnar  Nkkvks. 

la.   Forearm,  paluiar,  and    dtjiUal    portions  of 
these  nerves,      tj-  Branch  tu  ihe  pronator  radii 
teres  muscle.     14.  Anterior  muscular  brancbct 
divided    and    removed,     ij.    Branch    lo   iK« 
Hexor   profundus   digitorum.     16.   Branch    to 
the  flexor  lon>;us  potlicLs.     17    Branch  lo  the 
interuftseous  membrane.     18.    Palmar    (cutan- 
eous) branch  divided  below  its  ortEin.     19  To 
the   thenar  eminence,      ao.    Etiernal    UtersI 
branch  of  the  thumb.      11.    Intern  1'   '- 
branch    of   the    tame,     as     Kxietni 
branch  to  the  index  finger      jj  Cotnu. 
to  the  index  :*nd   middle  Anthers,     aj     liiit'-" 
hranchefi  from  the  median  lu  the  middle  hnt*' 
and   the  thumb  side  of  the    ring  Anjfcr.    *> 
Ulnar  ncive.     36.   Bmnch  of  the  same  n«T« 
to  the  llexor  profundus  digiioruni.     a?.  Cut**' 
ecus  and  annsiomosinu  Slamcnt  frnm  tne  ulna'- 
a8     Dorsal  branch  of  this  n<^i  ''-     '"' 

Acial  palmar  branch.  30  (.'< ' 
the  rint;  and  little  ftiigers  v 
to  the  internal  side  of  the  I 
Deep  palmar  branch,     jj.  !'< 

B receding   lo  the  hypMinen...  ' 

;n*nches  to  thefourln  inter-' 
lumbricales.     3*;.   Brant:hcs  t  : ' 

third.     36.   Branches  to  the    • 
and  the  muscles  of  the  dnt  und  s- 
osseous  spaces.     37,  38,  jg,  40.     1'^ 
radial. 
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DISSECTION  OK  THE  KKONI"  OK  THE  KOREARM. 

»e  front  of  the  forearm  presents,  at  the  bend  of  the  elbow,  a  tri- 
vr    I,-  angular  depression,  from  which  tliere  extends 

irtace      ar  ing.  down  to  the  wrist  a  groove  which  corresponds 

the  radial  artery ;  on  the  inner  side  is  another  groove,  increasing 
depth  towards  the  wrist,  indicating  the  course  of  the  ulnar  artery. 
ie  head  of  the  radius  can  be  easily  felt  on   the  outer  side,  below 
external  condyle  of  the  humerus,  and  in  the  lower  third  the 
e  becomes  again  defined,  terminating  below  in  the  styloid  pro- 
5,  beyond  which  is  the  prominence  of  the  tubercle  of  the  scaphoid, 
border  of  the  ulna  can  be  felt  on  the  inner  side  of  the  forearm, 
he  lower  half,  and  it  ends  at  the  wrist  in  an  ill-defined  styloid 
roress,  which  does  not  descend  as  low  as  the  corresponding  pro- 
of the  radius.     The  lower  part  of  the  forearm  presents,  an  inch 
J  fm.)  beyond  the  wrist-joint,  a  trjins-verse  furrow,  which  corres- 
}ndswith  the  border  of  the  annular  ligament. 

Prolong  the  incision  down  to  the  wrist,  and, 
at  its  termination,  make  another  transversely. 
Reflect  the  skin,  and  dissect  the  subcutaneous  veins  and  nerves. 

,,  .  On  the  inner  side  is  the  anlerior  ulnar  vein, 

which  commences  on  the  front  of  the  wrist,  and 

then  continued  upwards  on  the  inner  side  of  the  forearm  as  far 

the  ellxjw,  where  it  is  joined  by  the  posterior  ulnar  vein  to  form 

»e  common  ulnar  vein.     This  vein  communicates  with  the  median 

ein  by  numerous  branches  (p.  312). 

The  vems  on  the  back  of  the  hand  commence  at  the  extremities 

the  fingers,  run  up  between  the  knuckles,  and  unite  on  the  back 

the  hand,  forming  an  arch  with  its  concavity  upwards.     The 

pslehor  ulnar  vein  arises  from  this  arch  by  a  branch  (vena  salva- 

tlU)  situated  over  the  fourth   interosseous  space,  and  runs  up  on 

bark  of  the  forearm,  towards  the  inner  condyle,  to  join  the 

iterior  ulnar  vein. 

The  radiai  vein,  situated  on  the  outer  side  of  the  forearm,  com- 
:nccs  on  the  back  of  the  hand  from  the  venous  arch,  runs  up  the 
idial  side  of  the  front  of  the  forearm   to  the  elbow,  where,  after 
eceiving  the  median  cephalic,  it  becomes  the  cephalic  vein. 

Running  up  in  front  of  the  middle  of  the  forearm  is  the  median 

tilt;  it  communicates  in  the  forearm  with  the  radial  and  anterror 

Inar  veins,  and  near  the  bend  of  the  elbow  it  is  joined  by  a  deep 

branch — mediana  f>rofunda — after  which  it  divides  into  two  branches, 

oater  or  median  cephalic,  which  joins  the  cephalic,  and  an  inner 

ir  median  basilic,  which  joins  the  basilic  (Fig.  119). 

„  On  the  radial  side  of  the  forearm,  as  low  down 

ttaneous  Nerve*.  .,  ■  .  <■        j     ,  ■     1  /=i 

as  the  wrist,  are  found  the  terminal  filaments 


■x:^ 
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MUSCULO-SPIRAL   NERVX. 


Triceps  Exlensor 
Cubiti. 


Musculo-spiral 
Nerve. 


This  muscle  has  three  distinct  origins,  named, 
from  their  position,  the  external,  the  internal, 
and  the  midilU  or  long  heads.  The  middle 
or  long  head  arises  by  a  flat  tendon  from  the  inferior  border  of 
the  scapula,  close  to  the  glenoid  cavity,  and  in  connection  with 
the  glenoid  and  capsular  ligaments.  The  external  head  arises  from 
the  humerus,  beginning  in  a  pointed  form  immediately  below  the 
insertion  of  the  teres  minor,  from  the  posterior  surface  between 
this  and  tlie  musculo-spiral  groove,  and  from  the  external  inter- 
muscular septum.  The  internal  head  arises  from  the  humerus 
below  the  insertion  of  the  teres  major,  from  the  posterior  surface 
of  the  bone  below  the  musculo-spiral  groove  and  from  the  internal 
intermuscular  septum.  The  three  heads  unite,  near  the  middle  of 
the  arm,  to  form  a  single  fleshy  mass,  which  covers  the  posterior  part 
of  the  elbow-joint,  and  is  insertedhy  a  thick  tendon  into  the  summit 
and  sides  of  the  olecranon.  There  is  a  bursa  between  the  tendon 
and  the  olecranon,  which  is  sfimetimes  niultilocular.  Each  head  is 
supplied  by  a  separate  branch  from  the  musculo-spiral  nerve.* 

This,  the  largest  of  tiie  brachial  nerves,  arises, 
in  common  with  the  circumflex,  from  the  iK>ste- 
rior  cord  of  the  axillary  plexus  (p.  306).  It 
descends  at  first  behind  the  axillary  artery,  and  then  behind  the 
brachial  artery  ;  it  subsequently  winds  obliquely  round  the  posterior 
part  of  the  humerus,  between  the  external  and  internal  heads  of  the 
triceps,  in  company  with  the  superior  profunda  artery.  About  the 
lower  third  of  the  outer  side  of  the  arm  the  nerve  perforates  the  ex- 
ternal intermuscular  septum,  and  then  rims  deeply  embedded  between 
the  brachialis  anticus  and  the  supinator  radii  longus. 

The  nerve  gives  off  branches  on  the  inner  side  of  the  humeros, 
to  the  inner  and  long  heads  of  the  triceps,  and  the  internal  cuta- 
neous branch ;  on  the  bark  of  the  humerus,  to  the  external  head  of 
the  triceps  and  the  anconeus;  on  the  outer  i,\6.e  of  the  humerus,  to 
the  supinator  radii  longus,  the  exten.sor  carpi  radialis  longior,  and 
the  brachialis  anticus  (usually)  ;  lastly,  after  (jerforating  the  septum, 
it  gives  off  tiie  upper  and  lower  external  cutaneous  branches. 

A.  little  above  the  elbow-joint  the'nerve  divides  into  two  principal 
branches — the  radial,  which  accompanies  the  radial  artery  along  the 
forearm,  and  the  posterior  interosseous,  which  perforates  the  supinator 
bi^vis,  and  sujiplies  the  muscles  on  the  back  of  the  forearm. 

To  sum  up  the  muscular  distribution  of  this  nerve,  we  may  say 
that  it  supplies  a// the  extensors  of  the  forearm,  wrist,  thumb,  and 
fingers  ;  and  all  the  supinators  except  one — namely,  the  bicejfi 
(supplied  by  the  musculo-cutaneous  nerve). 


*  Tlie  subanceneus,  a  small  muscle  silnateil   tieiiealh  the  triceps,  will  be  ilt- 
wribed  later  on. 
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Dissection. 


■         9!; 


DISSECTION  OF  TlIK  KkON  1'  OK  THE  FORHAR.M. 

The  front  of  the  forearm  presents,  at  the  bend  of  the  elbow,  a  tri- 
M    w  angular  depression,  from  which  there  extends 

"ce     ar  ing.  down  to  the  wrist  a  groove  which  corresponds 

to  the  radial  artery ;  on  the  inner  side  is  another  groove,  increasing 
jn  depth  towards  the  wrist,  indicating  the  course  of  the  ulnar  artery, 
he  head  of  the  radius  can  be  easily  felt  on   the  outer  side,  below 
the  external  condyle  of  the  humerus,  and  in  the  lower  third  the 
bone  becomes  again  defined,  terminating  below  in  the  styloid  pre- 
ss, beyond  which  is  the  prominence  of  the  tuberi-Ie  of  the  scaphoid, 
he  border  of  the  ulna  can  be  felt  on  the  inner  side  of  the  forearm, 
;n  the  lower  half,  and  it  ends  at  the  wrist  in  an  ill-defined  styloid 
rocess,  which  does  not  descend  as  low  as  the  corresponding  pro- 
ss  of  the  radius.     The  lower  part  of  the  forearm  presents,  an  inch 
2-5  cm.)  beyond  the  wrist-joint,  a  transverse  furrow,  which  corres- 
nds  with  the  border  of  the  annular  ligament. 

Prolong  the  incision  down  to  the  wrist,  and, 
at  its  termination,  make  another  transversely. 
Reflect  the  skin,  and  dissect  the  subcutaneous  veins  and  nerves. 

_  ,,  .  On  the  inner  side  is  the  anterior  ulnar  vein. 

Cutaneous  Veins.  ...  .i     r       .    r  i  ■  .        J 

which  commences  on  the  front  of  the  wrist,  and 

then  continued  upwards  on  the  inner  side  of  the  forearm  as  far 

as  the  elbow,  where  it  is  joined  by  the  posterior  ulnar  vein  to  form 

the  common  ulnar  vein.     This  vein  communicates  with  the  median 

vein  by  numerous  branches  (p.  312). 

The  veins  on  the  back  of  the  hand  commence  at  the  extremities 

of  the  fingers,  run  up  between  the  knuckles,  and  unite  on  the  back 

of  the  hand,  forming  an  arch  with  its  concavity  upwards.     The 

posterior  ulnar  vein  arises  from  this  arch  by  a  branch  (vena  salva- 

tella)  situated  over  the  fourth   interosseous  space,  and  runs  up  on 

he  back  of  the  forearm,  towards  the  inner  condyle,  to  join  the 

anterior  ulnar  vein. 

The  radial  vein,  situated  on  the  outer  side  of  the  forearm,  com- 

ences  on  the  back  of  the  hand  from  the  venous  arch,  runs  up  the 

idial  side  of  the  front  of  the  forearm   to  the  elbow,  where,  after 

ceiving  the  median  cephalic,  it  becomes  the  cephalic  vein. 

Running  uji  in  front  of  the  middle  of  the  forearm  is  the  median 

'ein  ;  it  communicates  in  the  forearm  with  the  radial  and  anterior 

Inar  veins,  and  near  the  bend  of  the  elbow  it  is  joined  by  a  deep 

branch — mediana  profunda — after  which  it  divides  into  two  branches, 

outer  or  median  cephalic,  which  joins  the  cephalic,  and  an  inner 

median  iatilic,  which  joins  the  basilic  (Fig.  1 19). 

On  the  radial  side  of  the  forearm,  as  low  down 

as  the  wrist,  are  found  the  terminal  filaments 


Cutaneous  Nerves. 
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DEEP   FASCIA    OF   THE   FOREARM. 


of  tl)c  Liiiterior  hratiih  of  the  musciilo-cutaneoiis  nerve,  which,  about 
the  middle  of  the  forearm,  sends  a  posterior  branch  backwards  to 
supply  the  posterior  and  lower  part  of  the  forearm  as  low  as  the 
wrist,  communicatirig  with  the  radial  and  external  cutaneous 
branch  of  the  musculo-spiral.  At  the  lower  part  of  the  front 
of  the  forearm,  one  or  more  of  these  filaments  are  situated  over 
the  radial  artery,  and  one  branch  jiasses  to  the  palm  to  suf)ply  the 
skin  over  the  muscles  of  the  ball  of  the  thumb;  it  communicates 
with  the  palmar  branch  of  the  median  and  with  the  radial  nerve. 

In  from  of  the  upper  part  of  the  forearm  are  some  filaments  of 
the  externa/  tutaneoui  branch  of  the  musculo-spiral  nerve  ;  on  the 
outer  and  bat  k  part  of  the  forearm,  near  the  elbow,  the  lower 
external  cutaneous  branch  of  the  musculo-spiral  runs  down  as  far 
as  the  wrist  to  supply  ihe  skin. 

At  the  lower  third  of  the  radial  side  of  the  forearm,  the  raifial 
fierxie  becomes  superficial,  and  turns  over  the  radius  to  supply  the 
back  of  the  hand  and  fingers. 

On  the  ulnar  side  the  anterior  division  of  the  internal  cuta- 
neous nerve  descends  as  far  as  the  wrist,  its  posterior  branch 
passing  the  back  of  the  forearm  to  supply  it  as  far  as  the  middle. 
Near  the  styloid  process  of  the  ulna,  the  dorsal  branch  of  the  ulnar 
nerve  perforates  the  fascia  to  reach  the  back  of  the  hand. 

The  muscles  of  the  forearm  are  enveloped  by  a 
dense   shining   aponeurosis,   continuous   with 
that  of  the  arm.     Its  thickness  increases  to- 
wards ihe  wrist,  that  the  tendons,  in  this  situation,  may  be  kept  in 
their  position.     It  is  composed  of  filires  which  cross  each  otlier 
obliquely,  and  is  attached,  above,  to  the  condyles  of  the  humerus 
and  olecranon  ;  internally,  to  the  ridge  on  the  posterior  part  of  the 
ulna.     At  the  back  of  the  wrist  it  forms  the  posterior  annular  liga- 
ment, and  in  front  it  is  continuous  with  the  anterior  annular  liga- 
ment.    Above,  the  fascia  is  strengthened  by  fibres  from  the  tendons 
of  the  biceps  and  brachialis  anticiis.     The  aponeurotic  expansion 
from  the  inner  edge  of  the  tendon  of  the  biceps  is  exceedingly  strong. 
It  braces  the  muscles  on  the  inner  side  of  the  forearm,  and  interlaces 
at  right  angles  with  the  fibres  of  the  fascia  attached  to  the  internal 
condyle.     The  under  surface  of  the  fascia  gives  origin  to  the  mus- 
cular fibres  in  the  u|)per  i)art  of  the  forearm,  and  furnishes  septa 
which  separate  the  muscles,  and    form  surfaces   for  their  origin. 
The  fascia  is  perforated  at  various   parts  for  the  passage  of  tlie 
cutaneous  vessels  and  nerves  of  the  forearm. 

Remove  the  fascia  from  the  muscles  by  inci- 
sions corresponding  to  those  for  reflecting  iht 
skin,  taking  care  of  the  cutaneous  branches  of  the  median  and  ulna' 
nerves  close  to  the  wrist. 


Deep  Fascia  of  the 
Forearm, 


Dissection, 
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TriangJe  at  the  El- 
bow. 


At  the  bend  of  the  elbow  is  a  triangular  space, 
with  its  base  towards  the  humerus;  on  the 
inner  side  this  space  is  bounded  by  the  pronator 
teres  ;  on  the  outer,  by  the  supinator  radii  longus  or  brachio-radialis. 
In  it  are  the  following  objects  which  must  be  carefully  dissected  :  i. 
In  the  centre  is  the  brachial  artery  (with  its  companion  veins)  divid- 
ing into  the  radial  as  its  outer,  and  into  the  ulnar  as  its  inner  branch  ; 
2,  on  the  outer  side  of  the  artery  is  the  tendon  of  the  biceps ;  3,  on 
the  inner  side  is  the  median  nerve ;  4,  the  musculo  spiral  nerve  on 
the  outer  side  is  partly  concealed  by  the  supinator  longus;  5,  the 
radial  recurrent  artery ;  6,  the  anterior  ulnar  recurrent  ;  7,  the 
common  interosseous  branch  of  the  ulnar  artery  ;  8,  the  vena 
mediana  profunda. 

--       ,       ,   .  The  muscles  of  the  forearm  are  arranged  in 

Muscles  of  the  .  •  .  r         •     .  j 

Forearm  '*''  groups:  one,  consistmg  of  supinators  and 

extensors,  is  attached  to  the  outer  condyloid 

ridge  and  condyle  ;  the  other,  consisting  of  pronator  and  flexors,  is 

attached  to  the  inner  condyle.     The  inner  group  should  be  examined 

first.     They  arise  by  a  common  tendon,  and  are  arranged  in  the 

following  order:    pronator  teres;   flexor   carpi    radialis;    palmaris 

ngus  ;  flexor  sublimis  digitorum,  and  flexor  carpi  ulnaris. 

_.  _    ...  This  muscle  forms  the  inner  boundary  of  the 

Pronator  Radu  .  .  ,  .^  »i_      11  i.        •       1      • 

1-g^gg  triangular  space  at  the  elbow.     It  ansrs  by  two 

heads;  one,  from  the  anterior  surface  of  the 

internal  condyle,  from  the  common  tendon,  from  the  fascia  of  the 

forearm,  and  from  the  septum  between  it  and  the  flexor  carpi  radialis  ; 

the  other,  by  a  small  tendinous  origin  from  the  inner  border  of  the 

coronoid  process  of  the  ulna.     From  these  two  origins,  between 

which  the    median    nerve    passes,   the    muscle   proceeds  obliquely 

downwards  and  outwards  across  the  forearm,   and  is  inserted  by 

a  flat  tendon  into  a  rough  surface   on  the   outer  and   back  part  of 

the  middle  third  of  the  radius.     In  amputating  the  forearm  it  is 

^uery  desirable  to  .save  the  insertion  of  this  muscle,  that  the  stump 

^Buy  have  a  pronator,     Its   nerve  comes  from    the  median    (Fig. 

■L,         _  This  muscle,  situated  on  the  ulnar  side  of  the 

Radialis.  preceding  muscle,  arises  by  the  common  ten- 

1  -  don  from  the  internal  condyle,  from  the  inier- 

^kitiscular  septa,  and  from  the  fascia  of  the    forearm.     The  lleshy 

PWbres  terminate  a  little  above  the  middle  of  the  forearm,  in  a  flit 

tendon,  which  runs  in  a  separate  sheath  outside  the  anterior  annular 

ligament  of  the  wrist,  pas.ses  through  a  groove  in  the  os  trapezium, 

j    bridged  over  by  fibrous  tissue  and  lined  by  a  synovial  membrane, 

and  is  inserted  into  the  base  of  the  metacarpal  bone  of  the  index 

finger.     The  outer  border  of  its  tendon  is  the  guide  to  the  radial 
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artery  in  the  lower  half  of  the  forearm, 
median*  (Fig.  125). 


Its  nerve  comes  from  the 


X,   Inferior  part  of  the  biceps. 

9.  Apoiteuni^U  of  the  bice|>ft. 

3,  Tendon  by  wtiich  it  is 
Attached  to  the  bicipital 
ttiberosily  of  the  radius. 

4,  4     Bmchiuti«  aiitlcuf. 

5,  Iittcnutt  head  of  the  trU 
ceps. 

6    Pronator  radii  icre«. 

7.  Flexor  cvrpi  radialit. 

8.  Palmaris  long»s. 

9.  Inferior  extremity  of  this 
mu&cle  expanding  into  the 
pAtmar  faiicia, 

ID.  FIcxot  carpi  ulnaris. 

11.  The   attachment    to    the 

piriform  bone. 
13.  Supinator  lontpis  or  bm- 

chto-radialtft. 
.13.  Inferior  attachment  of  this 

muiclc. 
14,14.  Extensor  carpi  radiali* 

longior. 

15.  ExtenKor  carpi  mdialis 
brcvioT. 

16.  Extensor  ossis  metacarpi 
poUicit. 


17.  Tendon  of  the  «ame  in- 
serted iitto  (h«  mcu*.ar|k4t 
bone. 

iK.  Tendon  of  the  extenMir 
secundi  internodii  pollicis. 

19,  19.  Flexor  subhmU  digi- 
lonim. 

30,  to.  Tendons  of  in«eniun 
dividing  to  allow  the  ten- 
dons of  the  flexor  profundus 
dlgttonim  to  pass  to  ihcir 
iniiertion. 

Ill,  ai.  Insertion  of  the  Acxor 
suMimis  digitorum  to  the 
lower  part  of  the  middle 
phaLinges. 

7-3,    32.     Aii.t  the 

flexor  prr-i  ni 

to  the  di»l:i 

*it^i-  t-'inibncilcs 

74.  AbdiiCftr  pollicis. 

15.  Its  attachment  to  Uiti 
prnxinial  ph^lunx  of  lh< 
thumb. 

36.  26.  Flexor  longix  [K^tlici-. 

3j.  Flexor  brevij*  iJi- 

sB.  Ahditctor  ininii'  ^ 


Fic.  135.— SupunciAL  Musct-KS  on  thr  Antuuok  Skkfacb  of  thk  Lxrr  FoKEAiK. 


*  A  muscle  is  not  infrequently  fuund  t)eneath  this  muscle,  called  by  Mr.  Wo«l 
the  flexor  carpi  radialts  brevis,  or  profundus.  It  arbics  from  (he  frotil  of  ihc  r^diei 
above  the  pronator  quadi^lus,  and  is  inserted  into  the  base  of  the  m<:tacarpQl  i<jix 
of  the  middle  finger.     (Journ.  of  Anat,  and  Phys.^  p.  55,  Nov.  s866.) 
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Paltnaris  Longus. 


This  slender  muscle  arises  from  the  common 
tendon  at  the  internal  condyle,  from  the  inter- 
muscular septa,  and  from  the  fascia  of  the  forearm.  About  the 
middle  of  the  forearm  it  terminates  in  a  flat  tendon,  which  de- 
scends along  the  middle  of  the  forearm  to  the  wrist,  lying  upon 
the  flexor  sublimis  digitorum ;  it  then  passes  over  the  anterior 
annular  ligament,  and  is  continued  into  the  palmar  fascia.  This 
muscle  is  a  ten.sor  of  the  palmar  fascia.*  Its  nerve  comes  from  tlie 
median  (Fig.  125)- 

„,         „      .  ,„  This  muscle  arises  by  two  heads:  one  from 

Flexor  Carpi  Ulnans.  ..        ■    .  ■  j   1       .l  .      j 

*^  the    mternal  condyle,   the  common    tendon, 

and  the  intermuscular  septum  ;  the  other  from  the  inner  edge  of 

the  olecranon  :   these  two  origins  form  an  arch,  under   which  the 

ulnar  nerve  and  the  posterior  ulnar  recurrent  artery  pass.     It  also 

%rii<s  from  the  upper  two-thirds  of  the  posterior  edge  of  the  ulna, 

irough  the  medium  of  the  aponeurosis,  which  is  common  to  this 

luscle,  the   flexor   profundus   digitorum,  and  the  extensor  carpi 

slnaris.     The  tendon  appears  on  the  radial   side  of  the  muscle, 

:)Out  the  lower  third  of  the  forearm,  and  receives  fleshy  fibres  on 

'^its  ulnar  side  as  low  as  the  wrist.     It  is  inserted  into  the  pisiform 

bone,  and  thence  by  a  strong  tendon  into  the  unciform  and  the 

t>ase  of  the  fifth  metacarpal  bone.     Its  nerve  comes  from  the  ulnar 

(Fig.  125).  .  .  .     - 

The  tendon  of  the  flexor  carpi  ulnaris  is  the  guide  to  the  ulnar 

E artery,  which  lies  close  to  its  radial  side,  and  is  overlapped  by  it.     As 
it  j>asses  over  the  annular  ligament,  the  tendon  furnishes  a  fibrous 
expansion  to  protect  the  ulnar  artery  and  nerve. 
.         „  ...    .  This  muscle  has  three  distinct  origins,  and  is 

r    Dieitorum'""*  situated  beneath  those  previously  mentioned, 

I  '  so  that,  in  order  to  expose  it  fully,  the  preced- 

ing muscles  should  be  reflected  by  cutting  them  through  the  middle, 
and  turning  the  ends  upwards  and  downwards.  The  longer  origin 
akes  place  from  the  internal  condyle,  from  the  internal  lateral  liga- 
nent,  the  common  tendon,  and  the  intermuscular  septa ;  the  second 
r4'/>'  takes  place  from  the  coronoid  process  of  the  ulna  above  the 
(inator  teres;  the  ihitd  origin,  by  tendinous  and  fleshy  fibres  from 
ic  ol>li(iue  ridge  on  the  front  of  the  radius,  extending  from  the 
jbertle  to  about  an  inch  (p.j  cm.)  below  the  insertion  of  the  pro- 
tor  teres.  This,  called  its  radial  origin,  is  partly  concealed  by 
ic  jironator  teres.     The   muscle,   thus   formed,  passes  down  the 


*  Tlie  palmaris  longus  is  absent  in  about  one  out  of  ten  subjects.  The  situation 
ils  muscular  portion  is  subject  to  variation,  sometimes  occupying  the  middle, 
llinies  the  lower  third  of  the  forearm.  The  tendon  is  in  some  instances  wholly 
;  into  the  anterior  annular  ligament. 
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middle  of  the  forearm,  and  divides  into  four  distinct  muscular  slips  ; 


1.  Flexor  siiblimi*  di];i- 
torum. 

2.  lu  origin  from  the  lu- 
lenia)  condyle. 

3.  lu  origin  from  the 
coronoid  pr</ce&»>. 

4.  4,  it»  origin  from  the 
radiiu. 

3,  5.  lu  two  supcrficiftl 
leniloiu  Co  the  middle 
and  rin^  ringcr>. 

6,6.  1  Cft  two  deep  tendons 
to  the  imlex  ^nd  titlie 
fitigers- 

7.  Klcx'.>r  longuK  poUicii. 

h.  Tendon  olthis  mii&cle. 

g.  llifurc;ition  of  the  ten- 
dun*  of  the  tiexor  lon- 
gus  dleitonim. 

10,  10.  Groove  made  by 
these  tenJonk. 

11,  II.  Tendons  of  the 
nexor  profundus  digi- 
lorum  occupying  these 
grooves  and  tilling 
them  up. 


I  a,  DrachialUanlicu*  leu- 
don. 

ij.  I  niernal  condyle  of 
the  humerus. 

14.  Iticrpi  icadoo. 

15  ^uv^inMlar  longus  or 
br^chio-rjdiftlift. 

16.  Ii->  atuchtneni  to  the 
styloid  process  of  the 
rutiii(«. 

17,  Kiteusor  cjrpi  r^idt- 
ulis  longior. 

lb     Tendon   of  in$<rlioii 

of    the   pronator    nuUi 

tere*. 
19.  Tendon   of  msenion 

of  the  flexor  carpi  rsdi* 

Mi*. 
70.  Tricep*. 
»i.  Flexor  cjrpi  uln«ri». 
31.  Its  AttAchmetit  to  Ihe 

piriform  bt>nc. 
73.  Abductor  minimi  digi- 

ti. 

24.  Flexor  brcvU  miauii 
digili. 

25.  Abductor  poflicft. 


ti¥tHil  Oft  ^f,»   gf 

Fk;.  116. — Flbxok  Musclk  nf  thk  Finckks. 

from  these,  four  tendons  arise,  which   pass  beneath   the  annubx 
ligament,  arranged  in  two  pairs,  the  tendons  of  the  middle  and 
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ring  fingers  being  placed  over  those  of  the /ore  and  little  fingers. 
The  lendons  pass  through  the  palm  to  the  fingers,  where  they  diverge 
and  split  to  allow  the  passage  of  the  deep  flexor  tendons,  and  are 
inserted  into  the  sides  of  the  second  phalanges  where  they  will  be 
subsequently  traced.  Its  action  is,  therefore,  to  bend  the  second 
joint  of  the  fingers  (Fig.  124). 

The  muscles  described  as  arising  from  the  internal  condyle  are 
all  supplied  by  the  median  nerve,  except  the  flexor  carpi  ulnaris, 
which  is  supplied  by  the  ulnar. 

Having  finished  the  superficial  muscles  on  the  inner  side  of  the 
forearm,  notice  one  of  those  on  the  outer  side,  named  supinator 
radii  longns,  before  tracing  the  vessels  and  nerves  of  the  forearm. 
.  T}  A-  '^"'^'^  muscle  forms  the  external  boundary  of 

L^og'us  or  '•'^  triangular  space  at  the  bend  of  the  elbow. 

Brachio-radialis.       ^'  arises  by  fleshy  fibres  from  the  upper  two- 
thirds  of  the  external  condyloid  ridge  of  the 
humerus,  commencing  a  little  below  the  insertion  of  the  deltoid, 
and  from  the  external  intermuscular  septum.     The  muscular  fibres 
terminate  about  the  middle  of  the  forearm  in  a  flat  tendon,  which 
is  inserted  into  the  outer  side  of  the  base  of  the  styloid  process  of 
|the  radius.     The  inner  border  of  the  muscle  is  the  guide  to  the 
radial  artery,  which  lies  between  this  muscle  and  the  flexor  carpi 
radialis.     It  supinates  the  hand,  but  acts  mui.h  more  powerfully  as 
1  a  flexor  of  the  forearm.     It  is  supplied  by  the  musculo  spiral  nerve 
f(Fig.  124). 

...  The  radial  artery,  the  smaller  division  of  the 

™'  brachial,    runs   down   the  radial  side  of    the 

forearm  to  the  wrist,  where  it  turns  over  the  external  lateral  liga- 
ment of  the  carpus,  beneath  the  extensor   tendons  of  the   thumb, 
land  sinks  into  the  angle  between  the  first  and  second   metacarpal 
I  bones  to  form  the  deep  palmar  arch.     Thus,  its  course  corresponds 
irith  a  line  drawn  from  the  middle  of  the  bend  of  the  elbow  to  the 
front  of  the  styloid  process  of  the  radius. 

In  the  upper  third  of  the  forearm,  the  artery  lies  deep  between 
Ibc  pronator  teres  on  the  inner  and  the  supinator  longus  on  the 
>uter  side  ;  the  fleshy  border  of  the  latter  overlaps  it  in  muscular 
'subjects.  In  the  lower  two-thirds  of  the  forearm  the  artery  is 
more  sui)erfirial,  and  is  placed  between  the  tendons  of  the  supi- 
nator longus  on  the  outer  and  the  flexor  carpi  radialis  on  the  inner 
jjde.  In  its  course,  it  lies  successively  on  the  following  :  first, 
lj»on  the  tendon  of  the  biceps  ;  secondly,  upon  the  supinator  radii 
»revis  ;  thirdly,  upon  the  insertion  of  the  pronator  teres  ;  fourthly, 
b|ton  the  radial  origin  of  the  flexor  sublimis ;  fifthly,  upon  the 
exor  longus  pollicis ;  sixthly,  upon  the  pronator  quadratus,  and 
slly,  upon  the  lower  end  of  the  radius.     The  artery  then  turns 
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round  the  outer  side^of  the  wrist-joint,  lying  upon  the  external 
lateral  ligament,  and  covered  by  the  tendons  of  the  extensores  ossi 
metacarpi  and  prinii  inlernodii  pollicis,  some  cutaneous  veins,  and 
branches  of  the  radial  nerve;  next,  it  lies  upon- the  trapezium;  it 
is  then  crossed  by  the  extensor  secundi  internodii  pollicis;  and, 
lastly,  passing  between  the  two  heads  of  the  first  dorsal  interosseous 
muscle,  it  enters  the  palm  to  form  the  deep  palmar  arch.  It  is 
accompanied  by  two  veins,  which  communicate  at  frequent  inter- 
vals, and  join  the  vena  comites  of  the  brachial  artery  at  the  bend 
of  the  elbow  (Fig.  121). 

In  the  middle  third  of  its  course  the  artery  is  accompanied  by 
the  radial  nerve  (a  branch  of  the  musculo-spiral),  which  lies  to  its 
outer  side.  Betow  this  point,  the  nerve  leaves  the  artery  and 
passes,  under  the  tendon  of  the  supinator  longus,  to  the  back  of 
the  hand. 

Thus,  in  the  situation  where  the  pulse  is  usually  felt,  the  radial 
nerve  no  longer  accompanies  the  artery  ;  nevertheless,  the  ves&el 
is  accompanied  by  a  branch  of  the  niusculo-cutaneous  (or  external 
cutaneous),  which  lies  superficially  to  it. 

The  radial  artery  sends  off  in  the  forearm  the  following  branches, 
besides  offsets,  which  .supply  the  muscles  on  the  outer  side  of  the 
forearm — 

a.  The  radial  recurrtnt  is  given  oflT  just  below  the  elbow ;  it  asceods  upon  the 
supinator  brevis,  between  the  supinator  longus  and  the  brachialis  anticus,  to 
supply  the  long  and  short  supinators  and  the  two  radial  extensors.  It  runs  up  with 
the  musculo-spiral  nerve,  and  forms  a  delicate  inosculation  with  the  superior  pro- 
funda (p.  319^. 

b.  The  mustular  branthes  which  are  given  off  to  the  muscles  on  the  outer  side 
of  the  forearm. 

c.  The  arteria  superficialis  volte  arises  from  the  radial,  about  half  an  inch  (y 
mm.)  or  more  above  tlie  lower  end  of  the  radius  ;  it  runs  over  the  anterior  annular 
ligament,  above  or  through  the  origin  of  the  muscles  of  the  ball  of  the  thumb, 
into  the  palm  of  the  hand,  where  it  sometimes  inosculates  with  the  superficial 
branch  of  the  ulnar,  and  completes  the  superficial  palmar  arch.* 

(/.  The  anterior  carpal  artery  is  a  small  branch  of  the  radial,  which  arises  dose 
to  the  lower  border  of  the  pronator  quadratus,  and  then  runs  beneath  the  tendons, 
and  supplies  the  anterior  surface  of  the  synovial  memlirane  and  bones  of  the  car- 
pus, an.xstomosing  with  the  anterior  interosseous,  the  anterior  carpal  branch  of  the 
ulnar,  and  the  recurrent  carpal  branch  of  the  deep  palmar  arch. 

At  the  wrist  it  gives  off — 

t.  The  posterior  carpal  artery,  which  runs  beneath  the  extensor  tendons,  and 
joins  the  corresponding  branch  of  the  ulnar  to  form  an  arch ;  it  also  anastomoKS 
with  the  anterior  interosseous  artery  on  the  back  of  the  wrist. 

'There  is  great  variety  in  the  size  and  origin  of  the  superficialls  vol;e:  some- 
limes  it  is  very  large,  arises  higher  than  usual,  and  runs  to  the  wrist  parallel  « jib 
the  radial  ;  sometimes  it  is  very  small,  terminating  in  the  muscles  of  the  Ibumb; 
or  it  may  be  absent. 
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Radial  Nerve. 


The   radial  nerve^  a  branch  of  the  musculo- 
spiral,  is  given  off  above  the  bend  of  the  elbow, 
deep  between  the  supinator  radii  longus  and  brachialis  amicus  ;  it 


|13 


Il2 


H  of  the  nkdi&l  rtervc. 
Dcli    lo    lupioator 
_  hto*rndtalU. 

3.  lubnrich  10  exUiuor  car- 
pi imdUlia  loocior. 

lt»  brunch  to  cxtctiftor  car- 
i  radiiUts  brevior. 

5.  BtfurLation  of  the  trunk. 

6.  Pottcrior  or   muscular 
aoch. 

7.  TKe  same  branch  traver^ 
_    lite  supinator   brevis   and 

npplyinx  it- 


iiB 


8,  Terminal  filament*  of  this 
division. 

9, 9.  Anicrtor  or  cutaneous 
branch  of  ihU  nerve. 

10.  I'ermination  of  this 
branch. 

11.  Miuculo<cutaneous  n. 
IS.  \i%  terminal  divisions. 
13.  Anantomosing    branch 

with  the  cutaneous  division  of 
the  radial. 


Fig.  i>7. — TvRMiNAi.  Bkancmks  of  thr  Radial  Nurve. 


jescends  on  the  outer  side  of  the  radial  artery,  covered    by  the 
jpinator  radii  longus.     In  the  upper  third  of  the  forearm,  the 
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nerve  is  at  some  distance  from  the  artery  ;  in  the  middle  third,  it 
approaclies  nearer  to  it,  lying  to  its  outer  side  ;  hut  in  the  lower 
third,  the  nerve  leaves  the  artery,  passes  underneath  the  tendon  of 
the  supinator  longiis,  perforates  the  deep  fascia  on  the  outer  side 
of  the  forearm,  and  becomes  subcutaneous.  It  then  divides  into 
two  brani  lies  :  an  outer,  the  smaller,  which  supplies  the  skin  of 
the  ball  of  the  thumb,  and  communicates  with  the  anterior  branch 
of  the  musculo-cutaneous  nerve ;  and  an  inner,  which  generally 
supplies  hoth  sides  of  the  dorsal  aspects  of  the  thumb,  of  the  index 
and  middle  fingers,  and  of  the  radial  t.ide  of  the  ring  finger. 

This  artery,  the  larger  of  the  two  divisions  of 
Ulnar  Artery.  ^^^  brachial,  comes  otT  below  the  elbow,  runs 

obliquely  inwards  along  the  ulnar  side  of  the  forearm  to  the  wrist, 
passes  over  the  annular  ligament  near  the  pisiform  bone,  and,  enter- 
ing the  i)alm,  forms  the  superficial  palmar  arch,  by  inosculating 
with  the  superficialis  volje  (Fig.  121). 

In  the  upper  half  of  its  course  the  artery  describes  a  gentle 
curve  with  the  concavity  towards  the  radius,  and  lies  deep  beneath 
the  superficial  layer  of  muscles,  namely,  the  pronator  teres,  flexor 
carpii  radialis,  palmaris  longus,  and  flexor  sublimis  digitorum.  It 
is  also  cros.sed  in  its  upper  part  by  the  median  nerve.  In  the  lower 
part  of  its  course  it  comes  nearer  the  surface,  and  descends  between 
the  flexor  sublimis  and  flexor  carpi  ulnaris,  of  which  the  tendon 
partially  overlaps  it  at  the  wrist.  The  artery  lies  for  a  short  distance 
on  the  brachialis  anticus ;  in  the  remainder  of  its  course  it  lies  00 
the  flexor  profundus  digitorum. 

The  ulnar  nerve  is  at  first  separated  from  the  artery  by  a  consid- 
erable interval ;  about  the  middle  of  the  forearm  it  joins  the  artery, 
and  accompanies  it  in  the  rest  of  its  course,  lying  close  to  its  inner 
side.  Both  pass  over  the  anterior  annular  ligament  of  the  carpus, 
lying  close  to  the  pisiform  bone, — the  nerve  being  nearer  to  the 
ulnar  side  and  a  little  behind  the  artery.  A  strong  expansion  from 
the  tendon  of  the  flexor  carpi  ulnaris  protects  them  in  this  exposed 
situation. 

Observe  that  the  ulnar  artery,  in  the  lower  third  of  its  course,  lies 
under  the  radial  border  of  the  tendon  of  the  fle.xor  carpi  ulnaris, 
which  is  the  surgical  guide  to  the  vessel.  The  artery  is  accompanied 
by  two  veins,  whicli  join  the  venx  comites  uf  the  brachial. 

The  ulnar  artery  gives  oflT  the  following  branches  in  the  fore- 
arm 4 — 

a.  The  anterior  and poslerior  ulnar  rtettrreni  arteries  arise  immediately  beIo« 
the  elbow-joint — sometimes  by  a  common  trunk.  The  anterior  passet  npw«iJ> 
lietwet-n  the  brachialis  amicus  and  the  pronator  teres,  and  inoscuUies  »ilh  Uic 
inferior  profunda  and  anaslomotica  magna.  'I'he  f'Oiltrior,  the  larger,  ascendi 
between   the  llcxor  siublimis  and  the  flexor  i>rofundu&  digitorum,  to  the  span 
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tween  the  internal  condyle  and  the  olecranon  :  it  then  passes  up  between  the  two 
s(1:>  of  (lie  flexor  carpi  ulnaris,  where  it  inosculates  with  the  inTerior  prnruiida, 
'  anastomolica  magna,  and,  above  the  olecranon,  with  ihe  poMcrior  intcros-ieous 
urrem  (p.  319). 

Tlie  iiniiuipit  in/erosseous  artery  is  about  half  an  inch  long.     It  arises  from 
ulnar,  just  below  the  tubercle  of  the  radius,  and  soon  ilivides  into  the  arilerior 
fxutenur  interosseous,  which  we  shall  examine  presently. 
The  muifuhir  tranches,  which  su]>ply  ibe  muscles  on   the  ulnar  side  of  the 
forearm. 

I U.  The  larpal  branehn  are  given  off  just  above  the  pisiform  bone;  \\\K  poilerior 

^^ftarfal  runs  beneath  the  tendon  of  the  flexor  carpi  ulnaris  and  the  extensor  tendon*, 
^Hnd  rorms,  with  the  corres^iondlng  branch  of  the  radial  artery,  an  arch,  from  which 
^^Bte usually  given  off  the  second  and  third  dorsal  interosseous  arteries:  these  anasto- 
^^Kose  wiih  the  |>erforaling  orteries.  The  anterior  car  fat  xwm  in  front  of  the  carpus, 
V^Beticdtli  ihc  Hexor  tendons,  supplies  the  synovial  membrane  and  the  ligamenls,  and 
anastomoses  ■*  llh  the  anterior  carpal  from  the  radial. 


Ulnar  Nerve. 
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This  nerve  runs  behind  the  internal  condyle, 
between  two  origins  of  the  flexor  carpi  ulnaris. 
its  course  down  the  ulnar  side  of  the  u]>[)cr  part  of  tlie  forearm, 
le  nerve  is  still  covered  by  this  muscle,  and  lies  u])on  the  flexor 
profundus  digitorum.  About  the  tiiiddle  of  tlie  forearm,  the  nerve 
joins  the  ulnar  artery,  and  runs  along  its  inner  side  over  the  an- 
terior annular  ligament  into  the  palm  (Fig.  123). 
The  ulnar  nerve  gives  off  tlie  following  branches:  — 

[  a.  The  artuular  tranches  to  the  joint  are  given  off  to  it,  immediately  behind 

Be  elbow. 
#.  The  muscular  hranches  are  distributed  to  the  flexor  carpi  ulnaris  and  the 
nar  half  of  the  flexor  profundus  digitorum,  and  are  given  uR  from  the  ulnar  a 
un  distance  below  ihe  elbow. 

\(.  A  ruliiHcous  bramh  is  given  olT  about  the  middle  of  the  forearm,  one  fila- 
ent  of  which,  called  \hc />a/t»ttr  cutaneous  branchy  acconiparues  the  ulnar  artery 

I  the  palcn,  and  communicates  uilh  liranches  from  the  median  nerve. 

</.   'fhe   lioria/  culantuus  branch,  of  considerable  si/e,   is  t;ivcn   off  from  the 

nar  aliout  two  inches  al/ove  the  styloid  process  of  Ihe  ulna  10  pass  to  Ihe  back  of 

:  hand      1 1  crosses  under  the  tendon  of  ihe  flexor  carpi  ulnaris,  pierces  ihe  deep 

na.  and,  immediately  below  the  styloid   process  of  the  ulna,  apjK-ais  on   the 

•ck  uf  ihe  band,  where  it  divides  into  branches  which  supply  ihe   back   of  the 
Je  finger  and  half  the  ring ;  here  also  i(  sends  a  branch  which  communicates 

ijlh  the  corrcs|>onding  branch  of  the  radial  nerve. 

[/••  AnicMtar  branches  are  also  distributed  to  the  wrist -joint. 

This  nerve,  at  the  bend  of  the  elbow,  lies  on 

the  inner  side  of  the  brachial  artery  and  beneath 

the    bicipital    fascia.     It    then    passes   between    ihe    tsvo   heads  of 

origin  of  the  pronator  teres,  and  descends  along  the  middle  of  the 

-in,    between    the    fle.\or   sublimis   and    tlie   flexor   profundus 

rum.     At  the  lower  part  of  the  forearm,  it   becomes   more 

MjjK-rlicial,    lying  above   the  wrist    tjclwecn    ihe    outer   tendon   of 

the  flexor  sublimis  and  the  inner  border  of  the  tendon  of  ihe  flexor 

carjii  radialis  ;  beneath,  or  to  the  ulnar  side  of  the  palmaris  longus. 


Median  Nerve. 
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and  having  in  front  of  it  the  skin  and  deep  fascia ;  it  then  cnlen 
the  palm  beneath  the  anterior  annular  ligament,  and  divid« 
into  five  branches  for  tiie  supply  of  the  thumb,  both  sides  of  th« 
fore  and  middle  fingers,  and  the  radial  side  of  the  ring  finger 
(Fig.  123). 

Immediately  below  the  elbow,  the  median  nerve  sends  off: — 

a.  The  muscular  hrnnches  to  the  pronater  teres,  ami  to  all  the  flexor  muMla 
of  the  rorearm,  except  the  flexor  carpi  ulnaris  and  the  ulnar  half  of  the  flexor  pro 
funilus,  which  are  supplied  by  the  ulnar  nerve. 

t.  The  anterior  inltroistvui  nrrve,  also  a  branch  of  the  median,  nins  with  tbt 
anterior  interosseous  artery  on  the  interosseous  membrane,  lying  on  its  radial  sicif, 
between  the  flexor  longus  pollicis  and  flexor  profundus  digitorum^  it  supplies  bok 
these  muscles  and  the  pronator  quadratus. 

{.  'Vhe palmar  cutaneoui  hranch  is  given  olT  from  the  median  before  it  pasie 
beneath  tlie  annular  ligament.  This  branch  passes  over  the  ligament  and  dttido 
into  numerous  filaments  to  supply  the  skin  of  the  palm  and  the  ball  of  the  Ihiimb, 
communicating  with  the  cutaneous  palmar  branches  of  the  ulnar,  the  eatenal 
cutaneous,  and  the  radial  nerves. 

Now  reflect  the  superficial  layer  of  muscles  to 

see  those  more  deeply  seated.     Preserve  the 

principal  vessels  and  nerves. 

The  deep-seated  muscles  are,  on   the  ulnar  side,  the  flexor  digi- 

torum  profundus  ;  and,  on  the  radial  side,  the  flexor  longus  pollicis; 

beneath  both,  near  the  wrist,  lies  a  transverse  muscle,  the  pronitor 

quadratus.     On   the  interosseous  membrane,  between  the  first  tiro 

named  muscles,  run  the  anterior  interosseous  artery  and  nerve. 

_,         T.    ,     ,  This  is  the  thi<  kest  muscle  of  the  forearm.    U 

Flexor  Profundus  .       ,  .,  ,.        .u-  j       r.i  .    •„ 

Dieitorum  arises  from  the  upper  two-thirds  of  the  anterior 

surface  of  the  ulna,  surrounding  the  in^rtioo 
of  the  brachialis  anticus  above,  from  the  same  extent  of  its  inleruii 
surface,  from  the  aponeurosis  attached  to  the  posterior  edge  of  the 
ulna,  and  from  the  ulnar  two-thirds  of  the  interosseous  membrane. 
About  the  middle  of  the  forearm  the  muscle  is  inserted  into  lour 
flat  tendons,  of  which  only  that  which  goes  to  the  index  finger  is 
separate  from  the  others  above  the  wrist.  These  tendons  lie  upco 
the  same  plane,  and  pass  beneath  the  annular  ligament,  under  th<*t 
of  the  superficial  flexor,  into  the  palm,  where  they  diverge  to  pas 
to  their  respective  fingers.  On  the  first  phalanx  of  the  fingers  the 
tendons  of  the  deep  flexor  perforate  those  of  the  superficial,  and 
are  inserted  into  the  bases  of  the  third  or  ungual  phalanges.  It  de- 
rives its  nerves  from  the  interosseous  branch  of  the  median  and  froo) 
the  ulnar  (Fig.  128). 

This  muscle  is  situated  on  the  front  surface  of 
the  radius,  outside  the  preceding.     It  ariso 
from  the  front  surface  of  the  radius,  between 
the  tubercle  and  the  oblique  ridge  above,  and  the  pronator  quid- 


Flexor  Longus 
Pollicis, 
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tnicnial  hcud  of  Iricep*. 
,  a.  Origin  of  the  pronnt'T 

rA<lii  leres, 

ikiurhrriPtii  uf  «itp«rrri<  '.■  i 

flexor*. 

Tendon  of  the  biceps. 
Tcnilon  of  th*  \ir%cii   > 

Jinitcu*. 
,  4.  Flexor  cxrpi  uloarU. 

Siipmatnr  lonpii  or  hm- 

chto-radlAli*. 

It»  tnftcrtion. 

Supinator  brcvU. 

Ejit<nftor   cjirpi   radUllt 

lonrior. 
,  9-   Ten 'I  on  of  ihc  txt«-n«or 

O*' '*. 

C«<  ■'> 

•r-i'  IT 

Ion,; 
Pr.     .      1  ..   t  ni.lliS     di(tl- 

tonitii 

It!  fuuT  tcntlon^. 

TrntSfm  to  the  indca  fin- 

j«r. 


ij.  Tendon  to  tlie  middle 
finger,  which  has  been 
pnrilj  excised  lo  allow 
the  groove  ti>  l>e  teen  ami 
which  hold*  the  tendon 
of  ihe  flexor  subtimis 
dittilonitn. 

Tendon  ol  the  flesor^ub- 
Itmis  di|;iturum  of  the 
ring  ringer,  ciiinnd  turned 
down  to  ^how  the  eroove 
on  iu  pii»icrt"ir  %tir?ace. 
Tendrnt  of  the  prufutiJni 
digitoruni  to  the  liitle  lin- 
ger. 

15.  KumbricAle*. 
16.     Attnrhmcnt    of    ihe 

Op; 

Flr^  Midi. 

A.J  1 

Kk.  <|i«:is. 

Ten-  Niiiscle- 

23.     AtiAChincnu    of    the 

flexor  brcvis  minimi  dig- 

iti. 

Opponens  mmimi  digftf. 


Fig.  isB.— Dcsr  Flkxor   op  thi  Finchhs. 


raitus  below,  and  from  the  interosseous  membrane.*     Its  tendon, 
which  begins  on  the  ulnar  side  of  the  muscle,  proceeds  beneath  the 


^  Sonietiinu  by  ■  slip  from  the  coronoid  proces*. 
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annular  ligament  to  the  base  of  the  last  phalanx  of  the  thumb. 

netve  comes  from  the  interosseous  brancli  of  the  median  (Fig.  tzj 

„  _      ^  This  square  muscle  (7r/>r.t  from  ihe  lower  fouil 

Pronator  Quadratus.       /•    .1         i  .    r 

of    the  ulna  and   from   a   strong  aponcuro 

which  covers  its  anterior  surface  ;  ils  fibres  pass,  some  transver 

some  obhqucly  outwards,  and  are  inserted  into  the  lower  fourth 

the  anterior  surface  and  the  outer  border  of  the  radius.    It  proM 

the  radius  on  the  ulna.     lis  nerve  proceeds  from   the  inlet 

branch  of  the  median. 

...     ,  .  Nearly  on  a  level  with  the   insertion  of 

Anterior  Interosseous  i.ii  .  cr  e  ^ 

y^j,g„_  bicejjs  the  ulnar  artery  gives  off  from  its  00^ 

side  the  common  interosseous,  which  runs  baci 

wards  for  about  an  inch  (^.j  cm.),  and  divides  into  the  aiUeriori 

posterior  interosseous. 

The  atiterior  intetosseous  artery  Tum  down  on  the  interosseous  membrane.  If 
deeply  between  the  flexor  profundus  digitorum  and  flexor  longus  (>ollicis.     Mi 
upper  eilge  of  the  pronator  quadratus  it  divides  Into  two  branches,  one  of  wfa 
tlie  smaller,  passes  beneath  the  muscle,  supplies  il  and  the  front  of  the  carpal  I 
onirounicalmg  with  the  anterior  c.irpal   arteries  from  the  radial    and  ulnar; 
other,  the  more  im|)orliinl,  perforates  the  interosseous  membrane  and  helps  to  s 
ply  the  muscles  on  the  b.ick  of  the  forearm. 

A  branch,  the  artrrio  comes  nervi  mediant,  proceeds  from  the  anterif)r  into 
eous.     It  lies  in  close  contact  with  the  nerve,  sometimes  in  its  very  centre  ;  tho 
usually  of  small  size,  it  may  be  as  large  as  the  ulnar  artery  itself,  and,  in 
cases,  it  passes  under  the  annular  ligament  w  jlli  the  neive  to  join  the  pnlmar  in 
This  is  interesting,  because  It    helps  to  expLiin  the  recurrence  of  liAmorrbq 
from  a  wound  in  the  palm,  even  after  the  radial  and  ulnar  arteries  have  been  tid 

The  anterior  interosseous  artery  gives  off  branches  to  the  muscles  on  each  sid 
also  the  nutrient  iirlen'es  which  enter  the  radius  and   ulna,  near  the  centre  of  \ 
forearm,  to  supply  the  medullary  membrane;  lliese  arteries  pass  upwards  to« 
the  elbow. 

.  ,  This  nerve  is  a  branch  of  the  median  ;  it  ee 

Anterior  Interos-  ,,  ,         .     .,  j-  1    -j       r  .i_ 

seous  Nerve  erally  runs  close  to  the  radial  side  of  thearter)', 

and  supplies  the  flexor  longus  pollicis,  half  th 

flexor  profundus  digitorum,  and   the  pronator  quadratus  (Fig.  n 

P3«)- 

DISSECTION  OF  THE  PALM  OK  THE  HAND. 

On  the  ulnar  side  of  the  palm  of  the  hand  is  a  round,  long  enii- 

„    ,       ,.    ,  ■  nence,  AyA'/'^if'"^''.  which  corresponds  with  the 

Surface  Markmer.  ,        V- .l     u  11     <■  .u     i-..i     c  j 

"  muscles  of  the  ball  of  the  little  finger ;  and  00 

the  radial  side,  placed  obliquely  over  tlic  metacarpal  bone  of  the 

thumb,  is  another  eminence,  thenar,  which  is  caused  by  the  m     ■  ' 

of  the;  ball  of  the  thumb.     Between  the  two  eminences,  at  th< 

is  aslight  depression,  corresponding  with  the  middle  of  the  iv 

ligament,  and  which  broadens  out  towards  the  fingers.     The 

of  the  hand,  about  an  inch  (2.5  cm.)  from  the  clefts  of  the  finger*. 
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presents  a  transverse  furrow,  which  corresponds  with  the  metacarpo- 
phalangeal articulations,  with  the  distal  limit  ol'  the  synovial  sheaths 
of  the  flexor  tendons,  with  the  divisions  of  the  palmar  fascia  into 
its  four  processes,  and  with  the  transverse  metacarpal  ligament. 
The  superficial  palmar  arch  may  be  indicated  by  a  line  drawn  from 
the  cleft  of  the  extended  thumb  across  the  palm  ;  the  deep  palmaf 
jTch  lies  half  an  inch  (/j  mm.)  nearer  the  annular  ligament. 
■L  Make  a  vertical  incision  along  the  centre  of  the 

^'^  ■  palm,  and  a  transverse  one  along  the  bases  of 

the  fingers ;  from  this  transverse  rut  continue  vertical  incisions  along 
^le  front  of  the  fingers,  and  reflect  the  skin ;  taking  care  not  to 
Pbtnove  a   small  cutaneous  muscle — the  palmaris  brevis — situated 
over   the  ball  of  the  little  finger,  and   also  two  small   cutaneous; 
branches  of  the  median  and  ulnar  nerves,  which  are  found  in  the' 


fi  of  the  palm. 


'Observe  how  closely,  in  the  centre  of  the  palm,  the  skin  adheres 
to  the  palmar  fascia  beneath  it.     On   the  ball  of  the  little  finger  i 
and   the  distal  ends   of  the   metacarpal    bones    the   siilx;utaneous 
Structure  is  composed  of  a  dense  filamentous  tissue,  which  contains 

fmerous  pellets  of  fat,  forming  an  elastic  pad.     A  similar  padding 
Btccts  the  palmar  surfaces  of  the  fingers.     These  cushions  on  the 
ds  of  the   fingers  defend  them   in   the  powerful  actions  of  the 
band  ;  they  are  also  useful  in  subservience  to  the  nerves  of  touch. 
^*  The  palm  is  supplied  with  nerves  by  three  small  branches — the 
^KUmar  branch  of  the  median  passes  in  front  of  the  anterior  annular 
ngament  to  the  centre  of  the  palm  ;    \\\^  fialmar  branch  of  the  ulnar 
supplies  the  inner  aspect  of  the  hand  ;  ,and   tlie  an/erior  branth  of 

Ijie  musculo-cutaneous  nerve  is  distributed  to  the  skin  over  the  thenar 
binencc.     The  terminal  branches  of  these  cutaneous  nerves  com- 
nnicate  with  each  other. 
r,       .    „      .  I'his  small  cutaneous  muscle  is  situated  on  the 

Uftians  Brevis.  -j        r  .l  i  ?..•/■  .l 

inner  side  of  the  palm.     It  arises  from  the 

3er  edge  of  the  central  palmar  fascia  and  the  annular  ligament, 

is  inserted  mio  the  skin  on  the  ulnar  border  of  the  palm.     lis 

is  lo  support  the  pad  on  the  inner  edge  of  the  palm  :    it  acts 

»rcrfully  as  we  grasp  ;   it  raises  the  inner  edge  of  the  palm,  and 

Spens  the  hollow  of  it,  forming  the  so-called  "  cup  of  Diogenes." 

supplied  by  the  ulnar  nerve. 

This   fas<  i.i  has  a  silvery  lustre,  and    in    the 

centre  of  the  palm  is  remarkably  dense  and 

strong.     It  is  divided   info  three  portions :    a  central,  by  far  the 

Mrongest ;  an  external,  covering  the  muscles  of  the  thumb;  and  an 

Ulerna/,  covering  the  muscles  of  the  little  finger.     From  the  deep 

IK&.CC  of  the  fascia  two  septa  dip  down  and  divide  the  palm  into 

three  9e|>arate  compartments ;   one  for  the  ball  of  the  thumb,  a 


Palmar  Fascia. 
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second  for  that  of  the  little  finger,  and  a  third  for  the  centre  of  Iht 
palm. 

The  fascia  is  formed  by  a  prolongation  from  the  ancerior  annuhf 
ligament.  It  is  also  strengthened  by  the  expanded  tendon  of  iht 
palmaris  longus. 

The  central  portion  of  the  fascia  is  triangular,  with  the  apex  *l 
the  wrist.  About  the  middle  of  the  palm  it  sjilits  into  four  portion*, 
which  are  connected  by  transverse  tendinous  fibres,  extending coiti- 
])letely  across  the  palm,  and  corresponding  pretty  nearly  to  tht 
transverse  furrow  of  skin  in  this  situation. 

Examine  any  one  of  these  four  portions  of  the  fascia,  and  joa 
will  find  that  it  splits  into  two  strips  which  embrace  the  corres|ioiKl- 
ing  flexor  tendons,  and  are  intimately  connected  with  the  trans- 
verse metacarpal  ligament.  The  effect  of  this  is  that  the  flexor 
tendons  of  each  finger  are  kept  in  place  in  the  palm  by  a  fibroo? 
ring.  Between  the  four  divisions  of  the  palmar  fascia  the  digii»l 
vessels  and  nerves  emerge,  and  descend  in  a  line  with  the  cicftt 
between  the  fingers. 

In  the  hands  of  mechanics,  in  whom  the  palmar  fascia  is  usuill^ 
very  strong,  we  find  that  sli]K  of  it  are  lost  in  the  skin  at  the  lower 
p.irt  of  the  palm,  and  also  for  a  short  distance  along  the  sides  of 
the  lingers. 

The  chief  use  of  the  palmar  fascia  is  to  protect  the  vessels  iihI 
nerves  from  pressure  when  anything  is  grasped  in  the  hand.  I' 
also  confines  the  flexor  tendons  in  their  proper  place. 

Beneath  the  interdigital  folds  of  the  skin  there  are  afioncurotic 
fibres  to  strengthen  them,  constituting  what  are  called  the  tr<tni- 
verse  ligaments  of  the  fingers.  They  form  a  continuous  ligamcW 
across  the  lower  ])art  of  the  palm,  in  front  of  the  digital  vessels  and 
nerves. 

Cut  through  the  palmar  fascia  at  itsattachtnent 
to  the  anterior  annular  ligament,  and  reflect  it 
towards  tlie  fingers,  so  as  to  expose  the  vessels,  nerves,  and  tendoni 
in  the  palm.  The  vessels  lie  above  the  nerves,  and  the  teudom 
still  deeper.  There  is  an  abundance  of  loose  connective  tissue  Is 
allow  the  free  play  of  the  tendons.  When  suppuration  Ukcs  )iUr« 
in  the  palm  it  is  seated  in  this  tissue.  Reflect  for  a  moment  wli»: 
mischief  is  likely  to  ensue.  The  pus  cannot  come  to  the  surface 
through  the  dense  palmar  fascia  or  on  the  back  of  the  hand  ;  i' 
will,  therefore,  run  up  into  the  carpal  bursa  under  the  annular  |ig»- 
ment,  and  make  its  way  deep  amongst  the  tendons  of  the  fureann 
The  ulnar  artery,  having  passed  over  the 
annular  ligament,  near  the  pisiform  bone, 
describes  a  curve  across  the  upiier  part  of  the 
palm,  beneath  the  })almar  fascia,  towards  the  thumb,  and,  gndo- 


Dissection. 


Superficial  Palmar 
Arch. 


ally  diminishing  in  size,  inosculates  with  the  superficialis  volse,  and 
very  commonly  with  a  branch  from  the  arteria  radialis  indicis,  lo 
form  the  superficial  palmar  arth.  The  curve  of  the  arch  is  directed 
towards  the  fingers,  its  greatest  convexity  descending  as  low  as  a 


KjdUl  mttuy. 


UIn;rr  artery. 


Arteria  magna 
pallida. 

RadMh  Indidt. 


KiC     iai>.— DiACKAM  OP  THK  SuPIJIPICIAL  AND    PaIMAM   ArcHHS. 
'«  s«  3t  4-  Inlcro&fteous  brunches. 


horizontal  line  drawn   across  the  junction  of  the  upper  with  the 
>iddle  third  of  the  palm. 

In   its  passage  over  the  annular  ligament  the  artery  lies  in  the 
irrow,  between  the  pisiform  and  unciform  bones,  and  is  protected 
an  expansion  from  the  tendon  of  the  flexor  carpi  ulnaris  to  the 
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palmaris  longus.  The  ulnar  nerve  lies  close  to  the  inner  5id«  of 
the  artery,  both  being  covered  by  the  palmaris  brcvis.  In  the 
palm  the  artery  rests  for  a  short  distance  upon  the  muscles  uf  the 
little  finger,  then  it  lies  upon  the  superficial  flexor  tendons  and 
the  divisions  of  the  ulnar  and  median  nerves,  and  is  covered  by  the 
palmar  fascia. 

Immediately  below  the  pisiform  bone  the  ulnar  artery  gives  off 
the  ulnaris  profunda,  which  sinks  deeply  into  the  palm,  between 
the  origins  of  the  abductor  and  flexor  brevis  minimi  digiti.  to  form 
the  deep  palmar  atch,  by  joining  the  terminal  branch  of  the  radiiJ 
artery.     It  is  accompanied  by  thejdeep  branch  of  the  ulnar  nerve. 

From  the  concavity  or  the  arch  small  rtturrtnl  hrancift  ascend  to  the  O'pB^ 
and  incKCulate  with  the  other  carpal  liranchcs  of  the  radial  and  ulnar  arteries. 

four  Jigi/ijl  iirterirs  arise  from  the  convexity  of  the  arch.  They  rappi;  ill 
the  digits,  except  the  thumb  and  the  radial  side  of  the  index  linger.  The  ^nt 
descends  over  the  muscles  on  the  inner  side  of  the  palm,  to  the  iiTnar  side  ot  (&( 
little  finger,  along  which  it  runs  to  the  a|.)ex.  The  ucphJ,  thir,i.  and  ftmli 
descend  nearly  vertically  between  ibe  tendons,  in  a  line  with  the  ilejt%  lietveta 
the  fingers,  and,  aliout  half  an  inch  (/j  mm.)  above  the  clefis,  each  diTidoimt 
two  branches,  which  proceed  along  the  opposite  sides  of  the  fingers  nearly  t»t»t 
end  of  the  last  phalanges,  where  they  anite  to  form  an  arch  wiib  the  cddtcxiIt 
tow^ards  the  end  of  the  finger;  from  this  arch  numerous  branches  soppljr  lit 
papillae  at  the  tip  of  the  finger. 

In  the  palm  of  the  hand  the  digital  arteries,  before  they  divide, 
are  joined  by  branches  from  the  corresponding  palmar  interosseow 
arteries  (branches  of  the  deep  palmar  arch)  (Fig.  lag). 

The  digital  arteries  freely  communicate,  on  the  palmar  snd 
dorsal  aspect  of  the  fingers,  by  transverse  branches,  which  supplr 
the  joints  and  the  sheaths  of  the  tendons.  Near  the  ungual 
phalanx,  a  considerable  branch  passes  to  the  back  of  the  finger,  iiid 
forms  a  network  of  vessels  which  supply  the  matrix  of  the  nail. 

The  ulnar  nerve  passes  over  the  annular  liga- 
ment into  the  palm,  on  the  inner  side  of  the 
ulnar  artery,  and  a  little  behind  it.  It  liestn 
the  groove  between  the  pisiform  and  unciform  bones,  so  that  it  ;« 
perfectly  secure  from  pressure.  Immediately  below  the  pisifofm 
bone,  the  nerve  divides  into  a  superficial  and  a  deep  palmar  branch. 
The  deep  branch  supplies  the  muscles  forming  the  ball  of  the  little 
finger,  and  accompanies  the  ulnaris  profunda  artery  into  the  palm, 
to  supply  all  the  interosseous  muscles,  the  two  ulnar  lumbricales,  anil 
it  ends  in  branches  which  are  distributed  to  the  first  dorsal  interw- 
seous,  the  adductor  pollicis,  and  the  inner  head  of  the  flexor  brvvii 
pollicis;  it,  moreover,  sends  filaments  which  ascend  to  supplv  the 
wrist-joint,  and  otiiers  which  descend  to  the  metacarf)o-ph  ■ 
joints.  The  j«/<rr/f(:/(i/ branch  sends  filaments  to  the  palinari- 
to  the  skin  on  the  inner  side  of  the  palm,  and  then  divides  into  t*u 


Ulnar  Nerve  in  the 
Palm. 
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digital  nerves,  one  for  the  supply  of  the  ulnar  side  of  the  little  finger, 
the  other  for  the  contiguous  sides  of  the  little  and  ring  fingers. 
L  This  branch  also  communicates  with  the  median  nerve  behind  the 
^bsuperficial  palmar  arch.  All  the  digital  branches  run  along  the 
^Kaides  of  the  fingers  to  their  extremities  superficial  to  their  corre- 
^■Bponding  arteries  (Figs.  122,  123,  p.  322). 

^^  This  exceedingly  strong  and  thick  ligament 

i*"l°I.'i.^"f  ?L       confines  the  flexor  tendons  of  the  fingers  and 

^K     Carpus.  thumb,  and  fastens  together  the  bones  of  the 

^P  carpus.       It    is   attached,   externally,   to   the 

^B tuberosity  of  the  scaphoid  and  the  ridge  on  the  trapezium  ;  intern- 

Vidly,  to  the  pisiform  and  unciform.     Its  upper  border  is  continuous 

with  the  aponeurosis  in  front  of  the  wrist  ;  its  lower  is  connected 

with  the  palmar  fascia ;  its  anterior  surface  receives  the  expanded 

tendon  of  the  palmaris  longus,  and  gives  origin  to  most  of  the 

^^niusclcsof  the  ball  of  the  thumb  and  little  finger  (Fig.  125,  p.  323). 

^fe     Now  proceed  to  the  muscles  composing  the  ball  of  the  thumb  and 

^"  the  little  finger.     The  dissection  of  them  requires  considerable  care. 

,       ,   L    „  ,,     The  great  strength  of  the  muscles  of  the  ball 
Muscles  of  the  Ball        r  .1      .1.       1    •  /•  .u      j-  ..■         •  i.-        r 

^L    of  the  Thumb.  '^^  '"^  thumb  is  one  of  the  distmguishmg  fea- 

^1  tures  of  the  human  hand.      This  strength  is 

^^niecessary  in  order  to  oppose  that  of  all  the  fingers.  In  addition  to 
^^Bts  strength,  the  thumb  enjoys  perfect  mobility.  It  has  no  less  than 
^Beight  mu'cles — namely^  an  abductor,  an  opponens,  two  flexors, 
^^hree  extensors,  and  an  adductor. 

..  ,  ^  ,.•  .  This  is  the  most  superficial.     It  is  a  thin,  flat 

Abductor  Pollicis.  ,  ,        -      r         .u       j         r.i 

muscle,  and  anstsitom  the  ridge  of  theos  trape- 
zium and  the  annular  ligament.     It  passes  forwards  and  outwards, 
^,  And  is  instrted  by  a  flat  tendon  into  the  radial  side  of  the  base  of 
^kthc  first  phalanx  of  the  thumb.     Its  action  is  to  draw  the  thumb 
^^away  from  the  fingers.     Its  nerve  comes  from  the  median.     Reflect 
it  from  its  insertion   to  expose  the  following  (Fig.    125,   No.    24, 

P-  3*3):— 

This  muiscle  arises  from  the  front  of  the  os  tra- 
ppon  ns  I  IS.  peiiuin  beneath  the  abductor,  and  from  the 
annular  ligament,  and,  passing  forwards  and  outwards,  is  inserUti 
into  the  whole  length  of  the  radial  side  of  the  metacarpal  bone  of 
the  thumb.  The  action  of  this  powerfiil  muscle  is  to  o|)pose  the 
;  -ijiiib  to  all  the  fingers.  Its  nerve  comes  from  the  median, 
ktrtlect  it  from  its  insertion,  to  expose  the  following  (Fig,  128,  No, 

>7.  P-337):— 

ion-     '^'^'^  muscle  has  two  origins,  between  which 
Ie«or  Brevis  P0II1C.S.  ^^^^  ^^^  tendon  of  the  flexor  longus  pollicis: 

^Dc,  the  superficial,  from  the  annular  ligament  and  trapezium  ;  the 
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other,  the  deq),  from  the  trapezoid,  os  inagnuni,  the  bases  of 
second  and  third  metacarpal  bones,  and  the  sheath  of  the  tetn 
of  ihe  flexor  carpi  radialis.     It  is  inserted  by  two  strong  ten 
into  the  base  of  the  first  phalanx  of  the  thumb;   the  stiperfii 
tendon  being  connected  with  the  abductor  pollicis,  and  the  di 
one  with  the  adductor  pollicis.     A  sesamoid  bone  is  found  in 
of  the  tendons.     The  tendons  of  insertion  of  this  muscle  are 
rated  by  the  long  flexor  tendon  of  the  thumb  and  the  arferia  m. 
pollicis.     Its  action  is  to  bend  the  first  phalanx  of  the  thumb 
superficial  portion  issupi)lied  by  the  median  nerve;  the  deep, 
the  ulnar  (Fig.  128,  No.  18,  p.  337). 

.  ..  _  „.  .  This  triangular  muscle  amw  from  the  pail 

Adductor  P0II.C.S.        ^p^^j  ^^  jj^^  ^j^^fj  ^f  ,^^  metacarpal  boned 

the  middle  finger  ;   its  fibres  converge  and   are  insrrleii,  along 
the  deep  or  inner  portion  of  the  flexor  brevis  pollicis,  into  the 
of  the  first  phalanx  of  the  thumb  and  the  internal  sesamoid 
\\^aftion  is  to  draw  the  thumb  towards  the  palm,  as  when  we  bring 
tiie  lips  of  the  thumb  and  little  finger  into  contact.     It  is  supptira 
by  the  deep  branch  of  the  ulnar  nerve,  which  also  supplies  the  dctj 
head  of  the  flexor  brevis  pollicis.     The  other  muscles  of  the  I 
of  the  thumb  are  sui>plicd  by  the  median  nerve  (I'"ig.  12S,  No. 

I'-  7,7,^)■ 

The  muscles  of  the  little  finger  correspond 
some  measure  with  those  of  the  thumb 
there  is  an  abductor,  a  flexor  brevis.  and 

oppnncns  minimi  digiti.     All  derive  their  nerves  from   the  d( 

branch  of  the  ulnar. 

..  ,     .     .....  This,  the  most  superficial  of  the   muscle* 

Abductor  Minimi  ..      ,'..,    c  ■      r         .1.       -  -r         •. 

j3j  ijj  the  little  finger,  arises  from  the  pisiform  boi 

and  from  the  tendinous  expansion  of  the  fl 

carpi  ulnaris:  it  '\%  inserted  by  a  flat  tendon  into  the  inner  side 

the  base  of  the  first  phalanx  of  the  little  finger.     Its  action  is 

draw  this  finger  from  the  others.     Its  nerve  comes  from  the  dl 

branch  of  the  ulnar. 

This  slender  muscle  may  be  considered   a 

portion  of  the  preceding,  to  the  radial  side 

which  it  is  situated.      It  arises  from  the  a] 

of  the  unciform  bone  and  annular  ligament,  and  is//»jir///-// with 

tendon  of  the  abductor  into  the  base  of  the  first  phalanx  of  tW 

little  finger.      Its  action  is  similar  to  that  of  the  abductor.      NerY< 

from  deep  branch  of  ulnar.      Between  the  origins  of  the  abduciul 

and  flexor  brevis  minimi  digiti,  the  deep  branch  of  the  ulnar  art 

and  nerve  sinks  down   to  form  the  deep  palmar  arch  (Fig.  i 
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The  last  two  muscles  must  be  reflected  from 
their  insertion,  to  expose  tlie  ofpon(ns  minimi 
digiti.  It  arises  from  the  unciform  process  and 
annular  ligament,  and  is  insetted  along  the  ulnar  side  of  the 
ft  of  the  metacarpal  bone  of  the  little  finger.  Its  action  is  to 
draw  this  bone,  the  most  moveable  of  all  the  metacarpal  bones  of 
the  fingers,  towards  the  thumb.  Thus  it  greatly  strengthens  the 
gra^p  of  the  palm.  Nerve  from  deep  branch  of  ulnar  (Fig.  128, 
No.  23,  p.  337). 

Cut  vertically  through  the  anterior  annular 
ligament,  and  observe  that,  with  the  carpal 
nes,  it  forms  an  elliptical  canal,  with  the  broad  diameter  traos- 
rsely.  This  canal  is  lined  by  a  synovial  membrane  whi<h  is 
fleeted  loosely  over  the  tendons.  Superficial  to  the  ligament  pass 
"the  paltnaris  longus.  the  ulnar  artery  and  nerve,  the  fibrous  expan- 
sion from  the  flexor  carpi  ulnaris  covering  these  vessels  and  nerve, 
and  the  palmar  branch  of  the  median  and  ulnar  nerves ;  beneath  it 
pass  the  superficial  and  deep  flexor  tendons  of  the  fingers,  the  long 
flexor  tendon  of  the  thumb,  and  the  median  nerve.  The  tendon 
of  the  flexor  carpi  radialis  docs  not  run  with  the  other  tendons,  but 
U  contained  in  a  distinct  sheath,  lined  by  a  separate  synovial  mem- 
brane, formed,  partly  by  the  annular  ligament,  and  partly  by  the 
groove  in  the  trapezium. 

In  its  passage  under  the  annular  ligament,  the 
median  nerve  is  enveloped  in  a  fold  of  synovial 
membrane,  and  lies  upon  the  flexor  tendons. 
ere  it  becomes  enlarged  and  flattened,  and  of  a  pinkish  colour, 
and  divides  into  two  nearly  equal  parts:  the  external gwes,  a  recur- 
rent branch  to  the  muscles  of  the  ball  of  the  thumb — namely,  to  the 
abductor  |>ollicis,  the  opponens  jx)llicis,  and  the  outer  head  of  the 
flexor  brevis  pollicis,  and  then  terminates  in  three  digital  nerves,  two 
of  which  are  distributed  to  the  thumb,  and  the  third  to  the  radial 
side  of  the  index  finger  ;  the /w/^rwa/ gives  digital  branches  which 
supply  the  ulnar  side  of  the  forefinger,  both  sides  of  the  middle 
finger,  and  the  radial  side  of  the  ring  finger  (Fig.  123,  p.  322). 

The  tuv  nerres  to  ihc  thumb  proceed,  one  on  each  side  of  the  long  flexor  tendon, 
III  tlic  lut  pbalann  :  the  outer  one  t>eing  connected  with  a  terminal  Alament  of  the 
radial 

The  M<>,/digi(Al  nerve  runs  along  the   radial  side  of  the  index  finger.     The 

/■fwrM  descendi  towards  the  cleft  between  the  index  and  middle  lingers,  and  sub- 

■■,■.'■"-.  ini<<  two  tiranclies,  which  supply  their  opposite  sides.     The  fifth  is  joined 

lament  from  one  of  the  ulnar  digilnl  nerves,  and  then  subdivides  above  the 

■■I  ween  the  middle  ond  ring  lingers,  10  supply  their  opposite  sides. 

tmall  liranches  are  given  off  from  the  third  and  fourth  digilal  nerves  lo  sup- 

,,  ,:.c  rwo  radial  lombricales,  the  two  ulnar  being  supplied  by  the  ulnar  nerve. 

Aboot  an  inch  and  a  quarter  (j./  cm.)  above  the  cleft*  between  the  fingers,  each 
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Other,  the  deep,  from  the  trapezoid,  os  magnum,  the  baaes  of  the 
second  and  third  metacarpal  bones,  and  the  sheath  of  the  tendon 
of  the  flexor  carpi  radiaHs.  It  is  inserted  by  two  strong  tendons 
into  the  base  of  the  first  phalanx  of  the  thumb;  the  superficiil 
tendon  being  connected  with  tlie  abductor  pollicis,  and  the  deep 
one  with  the  adductor  pollicis.  A  sesamoid  bone  is  found  in  each 
of  the  tendons.  The  tendons  of  insertion  of  this  muscle  are  sepa- 
rated by  the  long  flexor  tendon  of  the  thumb  and  the  arteria  niagia 
pollicis.  Its  action  is  to  bend  the  first  phalanx  of  the  thumb.  The 
superficial  portion  is  supplied  by  the  median  nerve ;  the  deep,  bf 
the  ulnar  (Fig.  ia8.  No.  18,  p.  337). 
.  p  ...  .  This  triangular  muscle  arises  from  the  palmar 

aspect  of  the  shaft  of  the  mctacar|»1  bone  of 
the  middle  finger  ;  its  fibres  converge  and  are  inserteii,  along  wish 
the  deep  or  inner  portion  of  the  flexor  brevis  pollicis,  into  the  l«s« 
of  the  first  phalanx  of  the  thumb  and  the  internal  sesamoid  bc^ne. 
Its  action  is  to  draw  the  thumb  towards  the  palm,  as  when  we  bring 
the  lips  of  the  thumb  and  little  finger  into  contact.  It  is  supplied 
by  the  deep  branch  of  the  ulnar  nerve,  which  also  supplies  the  deep 
head  of  the  flexor  brevis  pollicis.  The  other  muscles  of  the  bill 
of  the  thumb  are  supplied  by  the  median  nerve  (Fig.  128,  No.  19, 

P-  337)- 

The  muscles  of  the  little  finger  correspond  m 
some  mea.sure  with  those  of  the  thumb.  Thin 
there   is  an  abductor,  a  flexor  brevis,  and  aa 

opponens  minimi  digiti.     All  derive  their  nerves  from  the  deep 

branch  of  the  ulnar. 

..  .     .     »,-       •         This,  the  most  superficial  of   the   muscles  of 
Abductor  Mmirai  .,      ,:.  .     -  ■       r  .1        •     r  1. 

jji_jjj  the  little  finger,  arises  from  the  jusiform  bone, 

and  from  the  tendinous  expansion  of  the  flexor 

carpi  ulnaris:  it  is  inserted  by  a  flat  tendon  into  the  inner  side  of 

the  base  of  the  first  phalanx  of  the  little  finger.     Its  action  is  to 

draw  this  finger  from  the  others.     Its  nerve  comes  from  the  de«|> 

branch  of  the  ulnar. 

This  slender  muscle  may  be  considered  as  » 

portion  of  the  preceding,  to  the  radinl  side  0^ 

which  it  is  situated.     It  arises  from  the  apct 

of  the  unciform  bone  and  annular  ligament,  and  is  inserted  with  the 

tendon  of  the  abductor  inio  the  base  of  the  first  phalanx  of  the 

little  finger.     Its  action  is  similar  to  that  of  the  abductor.     Nerrt 

from  deep  branch  of  ulnar.     Between  the  origins  of  the  abductiir 

and  flexor  brevis  minimi  digiti,  the  deep  branch  of  the  ulnar  artcrjr 

and  nerve  sinks  down   to  form  the  deep  palmar  arch  (Fig.  ij*, 

No.  23,  p.  330). 
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...  .    .        The  last  two  muscles  must  be  reflected  from 
sponens  Minimi  .1.   ■    •         ••         »  .1         ..  ... 

^-  ,,;  their  insertion,  to  expose  the  opponens  mimmt 

digili.  It  arises  from  the  unciform  process  and 
the  annular  ligament,  and  is  insetted  along  the  ulnar  side  of  the 
shaft  of  the  metacarpal  bone  of  the  little  finger.  Its  action  is  to 
draw  this  bone,  the  most  moveable  of  all  the  metacarpal  bones  of 
the  fingers,  towards  the  thumb.  Thus  it  greatly  strengthens  the 
grasp  of  the  palm.  Nerve  from  deep  branch  of  ulnar  (Fig.  12S, 
No.  23,  p.  337). 
.  Cut   vertically    through   the  anterior  annular 

issec  ion.  ligament,   and   observe  that,  with   the  carpal 

bones,  it  forms  an  elliptical  canal,  with  the  broad  diameter  trans- 
versely. This  canal  is  lined  by  a  synovial  membrane  whirh  is 
reflected  loosely  over  the  tendons.  Superficial  to  the  ligament  pass 
the  palmaris  longus,  the  ulnar  artery  and  nerve,  the  fibrous  expan- 
sion from  the  flexor  carpi  ulnaris  covering  these  vessels  and  nerve, 
id  the  palmar  branch  of  the  median  and  ulnar  nerves;  beneath  it 
the  superficial  and  deep  flexor  tendons  of  the  fingers,  the  long 
Exor  tendon  of  the  thumb,  and  the  median  nerve.  The  tendon 
"of  the  flexor  carpi  radialis  does  not  run  with  the  olher  tendons,  but 
is  contained  in  a  distinct  sheath,  lined  by  a  separate  synovial  mem- 
~~  ranc,  formed,  partly  by  the  annular  ligament,  and  partly  by  the 
)ve  in  the  trai>ezium. 

..   ..      »,         .     .      In  its  passage  under  the  annular  ligament,  the 
Median  Nerve  ui  the  ,.    '         °    ■  ,         ,  .        <•  u     r  •  1 

p^jjjj  median  nerve  is  enveloped  in  a  fold  of  synovial 

membrane,  and  lies  upon  the  flexor  tendons. 
Here  it  becomes  enlarged  and  flattened,  and  of  a  pinkish  colour, 
and  divides  into  two  nearly  equal  parts :  the  external  gwes  a  recur- 
rent branch  to  the  muscles  of  the  ball  of  the  thumb — namely,  to  the 
abductor  |>ollicis,  the  opponens  pollicis,  and  the  outer  head  of  the 
flexor  brevis  pollicis,  and  then  terminates  in  three  digital  nerves,  two 
of  which  are  distributed  to  the  thumb,  and  the  third  to  the  radial 
side  of  the  index  finger;  the  interna/  gives  digital  branches  which 
sup[)ly  the  ulnar  side  of  the  forefinger,  both  sides  of  the  middle 
Snger,  and  the  radial  side  of  the  ring  finger  (Fig.  123,  p.  322). 

Tlie  fwo  DcrTcs  lo  ibc  Ihumb  proceed, one  on  each  side  of  the  loog  flexor  tendon, 
10  the  lut  phalann  :  the  outer  one  l>eing  connected  with  a  terminal  rilameiil  of  the 
radial. 

The  M»>,/iligit»l  nerve  runs  along  llie  radial  side  of  the  index  finger.     The 
">wards  the  clcfl  between  the  index  and  middle  linger*,  and  sub- 
'  iiiclies,  wtiicb  supply  their  opposite  siJes.     The  fi///i  is  joined 
Bin  •(  one  of  the  ulnar  digilnl  nerves,  and  then  subvlivides  alxive  the 

tieiwecn  ihe  middle  and  ring  fingers,  10  supply  their  opposite  sides. 
_      Two  tmall  branches  are  given  off  from  the  third  .ind  fourth  iligilal  nerves  to  sup- 
ply the  tw»  radial  lnmt>ricalcs,  the  two  ulnar  being  supplied  by  the  ulnar  nerve. 
Al>out  an  loch  and  a  quarter  (j.i  <-/».)  above  the  clefts  txtweea  the  6ngers,  each 
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digital  nerve  subdivides  into  (wo  branches,  between  which  the  digital  nilttj  pno 
and  bifurcates  lower  down :  therefore  a  vertical  incision  down  the  cleft  *c«U 
divide  the  artery  liefore  llie  nerve. 

In  their  course  along  the  fingers  and  thumb,  the  nerves  lie  suptf- 
ficial  to  the  arteries,  and  nearer  to  the  flexor  tendons.  About  the 
base  of  the  first  phalanx  each  nerve  sends  a  dorsal  bramh,  wliuh 
runs  along  the  back  of  the  finger  nearly  to  the  extremity,  commu- 
nicating with  the  dorsal  branches  derived  frona  the  radial  and  uliur 
nerves.  Near  the  ungual  phalanx  another  dorsal  or  ungual  bnwicii 
is  distributed  to  the  skin  around  and  beneath  the  matrix  of  the 
nail.  Each  digital  nerve  terminates  in  the  cushion  at  the  end  of 
the  finger  in  a  brush  of  filaments,  with  their  points  directed  into 
the  papillse  of  the  skin. 

_.,         _     .  .    Immediately  below  the  annular  ItKament  lix 

Flexor  Tendons  and     .,  •'.,  i.u  .i„ 

their  Sheaths  tendons  separate  from  each  other :    near  'H 

metacarpal  joints  they  pass  in    pairs,  thr"iiL"» 

strong  fibrous  rings  (p.  340)  formed  by  the  divisions  of  th- 

fascia.     Below  the  metacarjial  joint  the  two  tendons  for  eai 

enter  the  sheath,  theca,  which  confines  them  in   their  course  along 

the  phalanges.     It  is  formed  by  a  strong  fibrous  membrane,  which 

is  attached  to  the  ridges  on  the  phalanges,  and  converts  the  groon 

in  front  of  these  bones  into  a  complete  canal,  exactly  large  enoi*gh 

to  contain  the  tendons.     The  density  of  the  sheath  varies  in  pu- 

ticular  situations,  otherwise  there  would  be  an  obstacle  to  the  «»» 

flexion    of   the   fingers.     To  ascertain  this,  cut   open    one  of  1^ 

sheaths  along  its  entire  length  ;  you  will  then  see  that   it   is  rauri 

stronger    between    the    joints   than    over   the    joints   themselvw. 

Through  these  sheaths  inflammation,  commencing  in    the    ■   ■ 

ments  of  the  finger,  may  readily  extend  to  the  synovial  mci,, 

of  the  tendon. 

In  cases  of  whitlow,  when  pus  forms  in  the  theca,  the  incisioi 

should  be  made  deep  enough  to  lay  open  this  fibro-osseotis  canil, 

without  which  the  incision  will   be  of  no  use.     It  is  obvious  tin! 

the  incision  should  be  made  down  the  centre  of  the  finger^  to  avoid 

the  digital  nerves  and  arteries.     If  this   opening   be  not  timtl* 

made,   the   flexor   tendons  are   likely  to   slough,  and    the   fing« 

becomes  stiff.* 


*  On  closer  inspection  it  will  be  observed  that  the  sheath  is  composed  of 
of  fibres,  which  lake  different  directions,  and  have  receive<l  distinct  names.     Ht 
itroagest  are  called  Ihe  liffnmfHla  vaginalia.     They  conslilule  Ihe  sheath  oterrtr 
liody  of  the  phalanx,  and  extend  transversely  from  one  side  of  the  Iwne  to '  1  '    • 
The  li^iimeMla  crucinia  are  two  sli|M,  which  cross  obliquely  over  the  tcn'lf 
li-iimriitii  iiHHu/tiria  arc  situated  immediately  in  front  of  the  juinfi.    an.'  ■ 
considered  OS  thin  continuations  of  the  ligamcnta  vaginalia.  They  consi'ii 
which  are  attached  on  either  side  to  the  lateral   ligaments  of  the  joints,  ami  )*  • 
transversely  over  the  tendons. 
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jt  what  protects  the  joints  of  the  fingers  where  the  flexor  ten- 
ons play  over  thera  ?  Look  into  an  open  sheath  and  you  will  sec 
at  in  front  of  the  joints  the  tendons  glide  over  a  smooth  fibro- 
artilaginous  structure  called  the /a/war  ligament. 
To  facilitate  ihe  play  of  the  tendons  the  interior  of  the  sheath, 
as  well  as  the  tendons,  is  lined  by  a  synovial  membrane,  of  the 
extent  of  which  it  is  important  to  have  a  correct  knowledge.  With 
a  probe  you  may  ascertain  that  the  synovial  membrane  is  reflected 
^_from  the  sheath  upon  the  tendons,  a  little  above  the  metacarpal 
^■k>iats  of  the  fingers — that  is,  nearly  in  a  line  with  the  transverse 
^Hbld  in  the  skin  in  the  lower  third  of  the  palm.  Towards  tiie  distal 
^Hfind  of  the  finger  the  synovial  sheath  stops  short  of  the  last  joint, 
^^So  th.it  it  is  not  injured  in  amputation  of  the  ungual  phalan.\. 

And  now  notice  how  the  tendons  are  adapted  to  each  other  in 
their  course  along  the  finger.  The  superficial  flexor,  near  the  root 
of  the  linger,  becomes  slightly  grooved  to  receive  the  deep  flexor; 
about  the  middle  of  the  first  phalanx  it  splits  into  two  portions, 
through  which  the  deep  flexor  passes.  The  two  portions  reunite 
below  the  deep  tendon  so  as  to  embrace  it,  and  then  divide  a 
second  time  into  two  slips,  which  interlace  with  each  other,  and 
are  inserted  into  the  sides  of  the  second  phalanx.  The  deep  flexor, 
having  passed  through  the  opening  of  the  superficial  one,  is  in- 
serted into  the  base  of  the  last  phalanx  (Fig.  128,  Nos.  m,   13, 

'•  337). 

In  what  way  are  the  tendons  supplied  with  blood?     Raise  and 

parate  the  tendons,  and  you  will  see  that  slender  but  very  vas- 

ular  folds  of  synovial  membrane  (vincula  Utuiimim')  nin  up  from 

the  phalanges  and  convey  blood-vessels  to  the  tendons. 

'V^ic  tendon  of  the  flexor  longtds  poinds  lies  on  the  radial  side  of 

the  other  tendons  beneath  the  annular  ligament.      It  [ja'^ses  between 

the  two  portions  of  the  flexor  brevis  pollicis  and  the  two  sesamoid 

nes  of  tlie  thumb,  enters  its  proper  sheath,  and  is  inserted  into 

he   base  of  the  last   phalanx.     Its  synovial   sheath    is  prolonged 

om  the  large  liursa  of  the  flexor  tendons  beneath  the  annular  liga- 

ent,  and  accompanies  the  tendon  down  to  the  la.st  joint  of  the 

;humb;  consequently  the  sheath  is  injured  in  amputation  of  the 

last  phalanx. 

_        ,  „       ,  .  A  large  and  loose  synovial  sac  (bursa  of  the 

Bursal  Sac  of  the  ^.   ,     ....  .        .  •'     ,  r  .u     .      j  i 

j;^_^j  carpus)  facilitates  the  play  of  the  tendons  be- 

ineath  the  anterior  annular  ligament.  It  lines 
he  under  surface  of  the  ligament  and  the  groove  of  the  carpus,  and 
%  reflected  in  loose  folds  over  the  tendons.  It  is  prolonged  up  the 
endons  for  an  int  h  and  a  half  or  two  inches  ( j.ij  to  ^  cm.),  and 
brms  a  cul-de-sac  above  the  ligament.  Below  the  ligament  the 
>ur»  extends  into  the  palm,  and  sends  off  prolongations  for  each 
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of  tlie  flexor  tendons,  which  accompany  them  down  to  the  middle 
of  the  band.  You  will  understand  that  when  the  bursa  is  m^tmti 
and  distended  by  fluid,  tliere  will  be  a  bulging  above  the  annular 
ligament  and  another  in  the  palm,  with  perceptible  fluituation 
between  them,  the  unyielding  ligament  causing  a  constrictioD  in 
the  centre. 

These  four  slender  muscles,  one  for  each  fingW, 
Lumbncaies.  ^^.^  a,,af.hed  to  the  deep  flexor  tendons  m  the 

palm.  All  of  them  arise  by  fleshy  fibres  from  the  radial  side  ind 
palmar  surface  of  the  deep  tendon  of  their  corres]K)nding  6ng(T; 
the  third  and  fourth  also  arise  from  the  adjacent  sides  of  two  ten- 
dons. Kach  terminates  in  a  broad,  thin  tendon,  which  pa-sscs  o»tr 
the  radial  side  of  the  first  joint  of  the  finger  and  is  inserttd.  livi 
broad  expanded  aponeurosis,  into  the  extensor  tendon  on  the  dorul 
aspect  of  the  first  phalanx  of  the  finger.  Their  action  is  to  bewl 
the  metacarpo-phalangeal  joint  of  the  fingers.  Being  inserted  neii 
the  centre  of  motion,  they  can  move  the  fingers  with  great  rapidity. 
.\s  they  produce  the  quick  motions  of  the  musician's  fingers,  Ihtj 
were  called  by  the  old  anatomists  fidicinates  (Fig.    laS,   No.  15, 

P-  337)- 

The  two  ulnar  lumbricales  are  supplied  by  the  deep  branch  of  ihf 

ulnar  nerve  ;  the  two  radial  by  the  third  and  fourth  digital  brancda 

of  the  median  nerve. 

Now  cut  through  all  the  flexor  tendons,  and  ^^ 
move  the  deep  fascia  of  the  palm,  to  see  iht 

deep  arch  of  arteries  and  its  branches.* 

The  radial  arterv,  sinking  into  the  space  be- 

^Radia"Artlry  in        ''^'^^"  ''^^  ^""'''  ^"'^  second  metar.iri>al   bot«. 
the  Palm.  •'"'d  between   the   two  heads  of  the   abductor 

indicis,  enters  tlte  palm  between  the  inner 
head  of  the  flexor  brevis  and  the  adductor  pollicis,  and  gives  oi? 
three  branches — the  arteria  princeps  pollicis,  the  radialis  indicia, 
and  the  palmaris  profunda,  which  unites  with  the  deep  ulnar  artery 
to  form  the  deep  arch. 

"Wkc  arttria  princeps  fiotlidi  xvmi,  behind  the  deep  head  of  the  flexor  brero 
pollicis  and  in  front  of  the  aliductor  Indicis  (first  dnrsal  lntera<^eous),  close  alto; 
the  metacarpal  lione  of  the  ihunili;  in  the  inlerval  between  the  lower  ponions  of 
the  flexor  brevis  pollicis,  the  artery  divides  intn  two  digital  branches,  which  pro 
cved  one  on  either  side  of  the  thumb,  and  inosculate  at  the  ape>  of  the  Ua 
phalanx.  Their  distribution  and  mode  of  termination  are  like  those  of  the  otha 
di^iGil  arteries. 

The  iir/triii  railuilit  indicis  runs  between  the  nMuctor  indicis  and  nilHsil/f 
pollicis,  along  the  radial  side  of  the  index  finger  to  the  end,  where  it  fKrmt  n 


Dissection. 


*  The  coarse  and  relations  of  ifae  radial  artery  as  it  winds  roDnd  the  wnM 
be  descrilicd  in  the  dissection  of  the  back  of  the  band. 
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ch  with  Ihe  oilier  digital  ailerjr,  a  branch  of  (be  ulnar,     Near  the  lower  marijin 
'  e  aUluctor  pollicU,  the  radialis  indicis  generally  receives  a  branch  from  Die 
ep*  polticis,  and  gives  a  branch  to  the  su^ierlicial  palmar  arch. 

T\\c  falmarii  profunda  razy  ht  considered  as  the  continuation 
>f  the  radial  artery.  It  enters  the  palm  between  the  inner  head  of 
ic  flexor  brevis  and  the  adductor  poHicis,  and,  running  upon  tlie 
iises  of  the  metacarpal  bones,  inosculates  with  the  deep  branch  of 
^e  ulnar  artery,  thus  completing  the  dtep  palmar  arch.  From  the 
jncavity  of  the  arch  small  recurrent  branches  ascend  tosupply  the 
>nes  and  joints  of  the  carpus,  inosculating  with  the  other  carpal 
rteries. 

From  (he  conrexily  of  the  arch  three  or  four  small  branches,  called  palmar 
rniifous  (Fig.  129,  p.  341),  descend  to  supply  the  interosseous  muscles,  and 
«rlhe  clefu  t<r  ilie  fingers  communicate  with  the  digital  arteries.  These  palmar 
Mero^seous  branches  are  sometimes  of  considerable  \\ie,  and  take  the  place  of 
or  more  of  the  digital  arteries,  ordinarily  ilerived  fiom  the  superficial  palmar 
ch.  riiree  branches,  called  fifrfaraling,  pass  between  the  upper  ends  of  the 
tclacitpiil  t>ones  to  the  back  of  the  ,hand,  and  communicate  with  the  carpal 
ranrhcs  of  the  radial  and  ulnar, 

_        h    f  h       This  nerve  sinks  into  the  palm  with  the  ulnaris 
uC>ar  Nerve.      *     profunda   artery,   between    the  abductor  and 
flexor  brevis  minimi  digiti.     It  then  runs  with 
the  deep  palmar  arch   towards  the   radial  side  of  the   ftalm,  and 
_tcrininatcs  in  the  adductor  pollicis,  in   the   inner  or  deep  head  of 
flexor  brevis  pollicis,  and  in  the  first  dorsal   interosseous.     Be- 
recn  the  pisiform  and  unciform   bones,  the  nerve  gives  a  branch 
each  of  the  muscles  of  the  little  finger.     Subsequently  it  sends 
inches  to  each  i.nterosseous  muscle  and  to  the  two  inner  lumbri- 
»!"  (Fig.  ia3,  No.  32,  p.  322). 

The  tendon  of  the  flexor  carpi  radialis  in  the  palm  must  now  be  fol- 
)wed  to  its  insertion  into  the  base  of  the  second  metacarpal  bone. 
'ITic  dissection  of  the  remaining  muscles  of  the  palm,  called, 
rora  their  {xisition,  inlerossei,  must  be,  for  the  present,  postponed. 

MUSCLES  OK  THE  HACK  CONNIXTEU  WITH  THE  ARM. 

Make  an  incision  down  the  middle  of  the  spine  from  the  occiput 

_,.  to  the  sacrum  :  another,  from   ihe  last   dorsal 

Diss«cuon.  .  ,  '  ,  ,    '  J     .     .u 

vertebra  upwards  and  outwards  to  the  acro- 

in,)ii;  atid  a  third  from  the  sacrum  along  the  crest  of  the  ilium  : 

tien  reflect  the  skin  outwards  from  the  dense  subcutaneous  tissuf, 

in  which  will  be  found  the  following  cutaneous  nerves : — 

,.  ,, ^,       K»  These   are  derived  from  the  p^isterior  diviMons  of  Ihe 

Cutaneous  Nerves  .     ,  ,  ,  "^  ,1     .     .1  1 

of  the  Back  spinal  nerve?,  and  correspond,  generally,  to  llic  numlier 

of  the  veneljrae.     The  posterior  primary  branclie*,  much 
(mmtler  thin  the  anterior,  divide,  l>elween  the  transverse  proce.ues,  into  txttmal 
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and  internal  Imnches,  with  the  exception  of  the  Sttboccipitnl,  the  fourth  and  fifth 

sacral,  mid  the  coccygeal  nerves. 

D„.>.,:„,  vk »,.„       1  be  posterior  frimnry  branehes  of  the  eervieat  nervet 

Posterior  orancncs       /        '  .    .1      r    . »\     i-  •  1     •  .  1        s    -  1 

_, -u.  r- ;.   1  (except    the    first*)    divide   into  exiernal  and    internal 

of  ttie  Cervical  >        r        ,.  '      .        j-  .   1       j      1  ,  e 

Nerves  liraiichcs:  the  cj-/^rn<j/ are  distributed  solely  to  some  of 

the  muscles  of  the  neck,  and  which  will  be  dissected 
later  on ;  the  <n/rr«j/,  Urgcr  than  the  external,  are  distributed  in  the  following 
manner :  the  seconil,  or  the  i^rfal  occipilnl  uti-ve,  perforates  the  complexus  and 
ramifies  on  the  hack  of  the  scalp  with  the  occipital  anery  ;  the  Ihirii,  fourth,  and 
fifi/i  nerves,  after  semling  branches  to  the  mullifidus  spina',  semispinialis,  and  the 
Cumplexus,  emerge  lbrou|;h  the  trapezius  close  to  the  spinous  processes,  and  there 
pass  transversely  across  that  muscle  to  supply  the  skin  over  it;  the  branch  of  the 
thiril  rii-vicol  nerve  sometimes  sends  a  branch  to  the  bock  of  the  scalp ;+  the 
branches  of  the  sixth,  snimtJi,  and  eighth  are  small,  and  ore  situated  beneath  the 
seml-spinalis,  to  which  (hey  are  distributed. 

D„.,„: n ^, .        "Wm  external  branches  become  superficial  between  the 

Posterior  Brancnes       ,        .    .  j      •       j  .l     -i-  ,-  j  ,      l 

r  .L     r>  I  loucissimus  dorsi  and  the  ilio  cosialis,  and  supply  these 

of  the  Dorsal  ** ,  ,     ,        ,,         ....  ,   '.  ^  r  3    ^ 

Nerves  muscles  siid   the  other  divisions  of  the  erector  spin-ir; 

the  six  lower  supply  cutaneous  nerves  in  the  line  of  the 
angles  of  the  ribs.  The  internal  brnnchei,  as  to  the  upper  six  dorsal,  emerge  be- 
tween the  inullilidus  .spioie  and  semi-spinalis,  and,  passing  horizontally  outwards, 
end  in  branches  to  the  skin  close  to  the  spinous  processes  ;  that  from  the  second 
ramifies  over  the  spine  of  the  scapula;  the  six  lower  do  not  become  cutaneous,  but 
terminate  in  the  mullilidus  spici;. 

Posterior  Branches        ^      external  branches  from  the  first,  second,  and  third 

of  the  Lumb  r  lumbar  nerves  [letforate  the   ilio  cosialis  and  the  latis.si- 

Nerves  "'""  '^°''*''  *'"^  ''"'''  descend  over  the  crest  of  the  ilium, 

supplying  cutaneous  branches  to  the  gluteal  region;  the 

fourth  supplies  the  erector  spina'  without  becoming  cutaneous  ;  the  fifih  sends 

down  a  branch  to  communicate  with  the  first  sacral  nerve.  .  1'he  iHtei  nai  branehti 

are  small,  ami  cn'l  in  the  mullifidus  spinie. 

o . .      D  .  The  ejiternal  branthes  of  ihe  npper  three  sacral  nerves 

Posterior  orancncs       ,  ■       r  \  -.i.  .1.         1  j    1        -  l  .1. 

of  the  S  c     1  ™  ^  *"■"*  °'  loops  with  themselves,  and  also  wuh  the 

jj  last  lumbar  alKive  and  the  fourth  sacraJ  below  ;  they  pus 

to  the  superficial  surface  of  the  great  sacroscLntic  lija- 
ment,  where  they  form  another  series  of  loops,  from  which  lilameiits  are  distributed 
to  the  skill  after  piercing  the  gluteus  ninximus.  The  internal  branthes  of  ibe 
three  upper  sacral  nerves  are  dislribuled  to  ihe  mullifidus  spinie.  The  prisicnur 
branches  of  ihc  fourth  and  fifth  sacral  nerves  do  not  divide  into  exlenuil  and  in- 
tCTDil  branches,  but  form  a  loop,  the  lower  one  being  joined  with  the  coccygeal 
nerve. 

The  posterior  division  of  this  nerve,  after  liriiig  joined 
Coccygeal  Nerve.  by  a  branch  from  the  last  sacral,  is  distributed  to  ihr 

posterior  aspect  of  the  coccyx. 

The  trapezius  and  latissimits  (lorsi,  which  form 
the  first  layer  of  ttniscles,  must  now  be  cleaned 
by  putting  theni  on  the  stretch  and  reflecting  the  connective  tissue 

*  This  nerve  has  already  been  described  in  the  dissection  of  the  snhoccipili] 
trianule  (p.  279). 

t  Tlie  internal  branches  of  the  first,  second,  and  third  cervical  nerves  fuim  1 
communication  beneath  the  complexus,  which  is  called  by  CruTeilhier  the  ^//rtor 
etrvienl  plexus. 
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TRAPEZIUS. 


Trapezius. 


which  covers  them ;  they  should  then  be  dissected  in  the  course  of 
their  fibres. 

Alone,  this  muscle  is  triangular ;  with  its  fel 
low,  it  presents  a  trapezoid  form.  It  arises 
from  the  inner  fourth,  more  or  iess,  of  the  superior  curved  line  of 
the  occiput,  from  the  ligamentum  nuchoe,*  from  the  spinous  pro- 
cesses of  the  seventh  cervical,  and  all  the  dorsal  vertebrre,  and  from 
their  supraspinous  ligament.  The  fibres  converge  towards  the 
shoulder.  The  upper  pass  downwards  and  outwards,  and  are  in- 
serleii  by  fleshy  fibres  into  the  external  third  of  the  clavicle  ;  the 
middle  pass  transversely  outwards  into  the  inner  border  of  the  acro- 
mion and  the  superior  lip  of  the  spine  of  the  scapula ;  the  lower 
pass  upwards  and  outwards,  and  terminate  in  a  thin  tendon,  which 
plays  over  ihe  triangular  surface  at  the  back  of  the  scapula,  and  is//»- 
sfrted  into  the  beginning  of  the  spine.  The  insertion  of  the  tra|ie- 
zius  exactly  corresponds  to  the  origin  of  the  deltoid,  and  the  two 
muscles  are  connected  by  a  thin  aponeurosis  over  the  spine  and 
acromion.  If  both  the  trapezius  muscles  be  exposed,  observe  that, 
between  the  sixth  <:ervical  and  the  third  dorsal  verlebne,  their 
origin  presents  an  aponeurotic  sjiace  of  an  elliptical  form  {_Fig.  131, 

!'•  353)- 

'1  he  structures  covered  by  the  trapezius  are :  the  splenius,  the 
complexus,  the  levator  anguli  scapulae,  the  rhoinboidei  minor  and 
major,  the  supraspinatus,  a  small  part  of  the  infraspinatus,  the 
serralus  posticus  superior,  the  vertebral  aponeurosis,  the  latissimus 
dorsi,  the  ilio  costalis,  the  spinal  accessory  nerve,  and  the  suf<r- 
ficialis  colli  artery. 

The  fixed  jioint  of  the  muscle  being  at  the  vertebral  column,  »ll 
its  fibres  tend  to  raise  the  shoulder.  The  deltoid  cannot  raise  the 
humerus  beyond  an  angle  of  ninety  degrees  :  beyond  this,  the 
elevation  of  the  arm  is  principally  effected  by  the  rotatory  movement 
of  the  scapula.  The  trapezius  is  in  strong  action  when  a  weight 
is  borne  upon  the  shoulders ;  again,  its  middle  and  inferior  fibrrt 
act  jiowerfully  in  drawing  the  scapula  backwards,  as  in  preparing  10 
strike  a  blow.  If  both  muscles  act,  they  draw  the  head  backwards; 
if  one  only  acts,  it  draws  the  head  to  the  same  side.  It  is  supplied 
by  the  nervus  accessorius  and  the  deep  branches  of  the  cervical 
plexus,  and  by  the  superficialis  colli  artery. 

•  The  ligamentum  nuch.c  is,  in  man,  only  a  rudiment  of  the  great  elastic  Ks>- 
ment  wlilcti  supports  llic  wciuhl  of  Itie  head  in  quadrupeds.  Il  extends  from  iV 
spine  of  the  occiput  10  the  spines  of  all  llie  cervical  veitebr.c,  e\c-:  •  •'■■  -'"' 
otherwise  it  wuuM  impede  the  free  relation  of  the  head.     In  the  t: 

ment  is  six  feel  loni^  and  as  thick  as  a  man's  forearm.     Professor  '^.. 

thai  when  divided  it  shrinks  at  least  two  feet. 
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LATISSIMUS   DORSI. 


Latissimus  Dorsi. 


This  broad  flat  muscle  occupies  the  lumbar  and 
lower  dorsal  regions,  and  thence  extends  to 
the  arm,  where  it  forms  part  of  the  posterior  boundary  of  the  axilla. 
It  arises  from  the  posterior  third  of  the  external  lip  of  the  crest 
of  the  ilium,  from  the  spinous  processes  of  the  two  upper  sacral, 
all  the  lumbar  and  the  six  lower  dorsal  vertebra,  and  their  supra- 
spinous ligament,  by  a  strong  aponeurosis;  and,  lastly,  from  the 
three  or  four  lower  ribs  by  fleshy  slips,  which  interdigitate  with 
those  of  the  external  oblique  muscle  of  the  abdomen.  All  the 
fibres  converge  towards  the  axilla,  where  they  form  a  thick  muscle, 
which  curves  over  the  inferior  angle  of  the  scapula,  and  is  inserted 
by  a  broad,  flat  tendon  into  the  bottom  of  the  bicipital  groove  of 
the  humerus.  The  upper  fibres  are  inserted  into  the  lowest  of  the 
groove,  the  lower  fibres  into  the  upper  part.  The  tendon  is  about 
two  inches  broad,  and  lies  in  front  of  and  higher  than  that  of  the 
pectoralis  major  and  of  the  teres  major,  from  which  it  is  separated 
by  a  large  bursa*  It  is  supplied  mainly  by  the  long  subscapular 
nerve,  also  by  the  posterior  branches  of  the  dorsal  and  lumbar 
nerves. 

The  latissimus  dorsi  draws  the  humerus  inwards  and  backwards, 
rotating  it  also  inwards.  It  co-operates  with  the  pectoralis  major 
in  pulling  any  object  towards  the  body;  if  the  humerus  be  the 
fixed  point,  it  raises  the  body,  as  in  climbing.  The  object  of  the 
muscle  arising  so  high  up  the  back  is,  that  the  transverse  fibres  of 
the  muscle  may  strap  down  the  inferior  angle  of  the  scapula.  It 
sometimes  happens  that  the  scapula  slips  above  the  muscle  ;  this 
displacement  is  readily  recognised  by  the  unnatural  projection  of 
ihe  lower  angle  of  the  bone,  and  the  impaired  movements  of  the 
arm.! 

The  muscle  covering  the  latissimus  dorsi  is  the  trapezius  above ; 
those  lying  beneath  it  are,  a  small  part  of  the  rhomboideus  major, 
of  the  infraspinatus,  and  of  the  teres  major,  the  serratus  posticus 
inferior,  the  spinalis  dorsi,  the  longissiraus  dorsi,  the  ilio-costalis, 
and  the  external  intercostals.  Between  the  ba.se  of  the  scapula, 
the  trapezius,  and  the  upper  border  of  the  latissimus  dorsi,  a  tri- 
angular space  is  observed  when  the  arm  ir  raised,  in  which  the 
lower  fibres  of  the  rhomboideus  major  and  part  of  the  sixth  inter- 


*  The  latissimus  lioni  frequently  receives  a  distinct  accessory  slip  from  the  infe- 
rior angle  of  llie  scapula. 

•(  \Vc  have  seen  several  instances  of  this  HispUcemcnt.  There  is  great  projection 
of  the  inferior  angle  of  the  scapula,  especially  when  the  patient  attempts  to  rsix 
the  arm.  He  cannot  raise  the  arm  beyond  a  ri^rht  angle,  unless  firm  pressure  H 
made  nn  the  lower  angle  of  the  scapula,  so  as  to  supply  the  place  of  the  moscuUr 
strap.  Whether  the  scapula  can  be  replaced  or  not,  a  firm  bandage  shoulJ  be 
applied  round  the  chest. 
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Dissection. 


cosUl  space  are  exposed.  Immediately  above  the  crest  of  the  ilium, 
between  the  free  margins  of  the  latissimusdorsi  and  external  ublique, 
there  is,  also,  an  interval  in  which  a  little  of  the  internal  oblique 
can  be  seen. 

,r  ^  u    1    This  dense  shining  aponeurosis  of  ihe  back 

Lumbar  or  Vertebral    /  .■  .  r   .,  •         r     i_ 

Aponeurosis.  (sometimes   termed    the    aponeurosis    of   the 

latissimus  dorsi)  forms    the   posterior  part  of 

the  sheath  of  the  erector  spins.     It  is  pointed  above,  where  it  is 

rcntiimous  with  the   deep  cervical    fascia,  broader   and   stronger 

hcl'-w.     It  consists  of  tendinous  fibres,  which  are  attached  intern- 

.illv  to  the  spines  of  the  dorsal,  all  the  lumbar  and  sacral  vertebra: ; 

cx*'Ti),illy,  to  the  angles  of  the  ribs;   and  inferiorly  it   is  blended 

(he  tendons  of  the  serratus  posticus  inferior  and    latis.simus 

;       1.     When  suppuration  takes  place  in  the  loins,  constituting  a 

lumbar  abscess  in  connection  with  spinal  disease,  the  pus  is  seated 

beneath  this  aponeurosis,  and  is  therefore  tardy  in  coming  to  the 

sjirface. 

Reflect  the  trapezius  from  its  insertion.  On 
its  under  surface  see  the  ramifications  of  its 
nutrient  artery,  the  superficialii  colli,  a  branch  of  the  posterior 
scapular.  A  large  nerve,  the  spinal  accasory,  enters  its  under  sur- 
face near  the  clavicle,  and  divides  into  filaments,  which,  reinforced 
by  filaments  from  the  third  and  fourth  cervical  nerves,  arc  dis- 
tributed to  the  muscle  as  far  as  its  lower  border. 
h       _  This  nerve,  the  eleventh  cerebral  nerve,  arises 

t        ^Ne'rve  ^""*"^  ^y  **^  roots — the  accessory  and    the  spinal 

r      ,  '  jjortions:  the  former  from  the  medulla  oblon- 

gata, the  latter  from  the  spinal  cord.  The  actessory  fiortion,  the 
laller,  arises  by  four  or  five  filaments  from  a  grey  nucleus  in  the 
r  of  the  fourth  ventricle,  below  the  origin  of  the  pneumog.-istric 
erve  ;  the  spinal  portion  arises  from  the  lateral  part  of  the  cervical 
portion  of  the  spinal  cord  by  several  filaments,  some  of  which  arise 
li)W  as  the  sixth  cervical  vertebra,  and  which  may  be  traced  into 
th»e  irrey  matter  of  the  anterior  horn.  Formed  by  the  union  of 
roots,  the  nerve  enters  the  skull  through  the  foramen  magnum, 
.  aves  it  again,  witR  the  accessory  portion,  through  the  foramen 
^»*>;iiiarc.  These  portions  communicate  external  to  the  skull ;  but 
r^*  Iv.ic  the  accessory  root  joins  the  vagus,  the  spinal  pjirtion,  in  the 
runs  behind  the  internal  jugular  vein,  traverses  obli<|uely  the 
,'  third  of  the  sterno-mastoid  muscle,  and  crosses  the  jHJStcrior 
i.ti't;lc  t)f  the  neck  to  the  trapezius,  which  it  supplies  (p.  91).  In 
<iiii  of  the  tra[>ezius  it  is  joined  by  branches  from  the  third,  fourth, 
»^<l  tifth  cervical  nerves,  together  with  which  it  communicates  with 
posterior  branches  of  the  spinal  nerves. 
The  trapezius  should  now  be  cut  through  Ihe  middle,  and  the 
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Rhomboideus  Major 
and  Minor. 


inner  half  turned  inwards  towards  the  spine,  the  outer  half  over  the 
clavicle  and  the  spine  of  the  scapula. 

Beneath  the  trai)ezius  we  have  to  examine  the  second  layer,  con- 
sisting of  three  muscles  connected  with  the  scapula;  namely,  the 
levator  anguli  scapulae,  the  rhomboideus  major  and  minor.  The 
scapula  should  be  adjusted  so  as  to  stretch  their  fibres. 

This  muscle  is  situated  at  the  back  and  side  of 
Scapulse"^"  '  ^^^  neck.     It  arises  by  four  tendons  from  the 

posterior  tubercles  of  the  transverse  processes 
of  the  four  upper  cervical  vertebra.  The  muscular  slips  to  which 
the  tendons  give  rise  form  a  single  muscle,  which  descends  outwards 
along  the  side  of  the  neck,  and  is  inserted  \n\.o  the  posterior  border 
of  the  scapula  between  its  spine  and  superior  angle.  Its  action  is 
to  raise  the  posterior  angle  of  the  scapula;  as,  for  instance,  in 
shrugging  the  shoulders.  Its  nerve  comes  from  the  fifth  cervical, 
and  by  filaments  from  the  external  series  of  the  deep  cervical  plexus, 
which  come  from  the  third  and  fourth  cervical  nerves. 

These    flat  muscles  extend  from  the  spinous 
processes  of  the  vertebrse  to  the  base  of  the 
scapula.      They   often   appear    like   a   single 
muscle.     The  rhomboideus  minor,  the  higher  of  the  two,  arises\>i 
a  thin  aponeurosis  from  the  .spinous  processes  of  the  last  cervical 
and  the  first  dorsal  vertebrae,  and  is  inserted  into  the  base  of  the 
scapula   opposite   its   spine.     The   rhomboideus   major   arises  by 
tendinous  fibres  from  the  spinous  processes  of  the  four  or  five  upper 
dorsal  vertebra  and  the  supraspinous  ligament,  and  is  inserted  by 
fleshy  fibres  into  the  base  of  the  scapula  between  its  spine  and  it 
ferior  angle,  the  larger  number  of  the  fibres  being  inserted  into  « 
tendinous  arch,  which  is  chiefly  attached  to  the  inferior  angle.  The 
action  of  these  muscles  is  to  draw  the  scapula  upwards  and  backwards- 
They  are  the  antagonists  of  the  serraius  magnus. 

The  tieriie  of  the  rhomboid  muscles  (posterior  scapular)  is  » 
branch  of  the  fifth  cervical.  It  passes  outwards  beneath  the  lo«e' 
part  of  the  levator  anguli  scapulae,  to  which  it  sends  a  branch,  and 
is  lost  in  the  under  surface  of  the  rhomboidei. 

.      ..  This  muscle  extends  from  the  scapula  to  the* 

mo-  yo    eus.  hyoides,  and  consists  of  two  long  narrow  nius- 

•  cular  portions,  connected  by  an  intermediate  tendon  beneath  ilit 
sterno-masloid.  The  posterior  portion  only  can  be  seen  in  thep'S" 
sent  dissection.  It  arises  from  the  upper  border  of  the  scapula,  clot 
behind  the  notch,  and  from  the  transverse  ligament  above  theitotch. 
Thence  the  slender  muscle  passes  forwards  across  the  lower  paitof 
the  neck,  beneath  the  sterno-mastoid,  where  it  changes  its  direc- 
tion and  ascends  nearly  vertically,  to  be  attached  to  the  os  hyoides 
at  the  junction  of  the  body  with  the  greater  cornu  (Fig.  37,  p.  97). 
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lins  the  two  portions  of  the  muscle  form,  beneath  the  stcmo-mas- 
id,  an  obtuse  angle,  of  which  [he  apex  is  tendinous,  and  of  which 
tic  angular  direction  is  maintained  by  a  layer  of  fascia,  proceeding 
jm  the  tendon  to  the  first  rib  and  the  clavicle.  Its  action  is  to 
Icpress  the  os  hyoides.  Its  nerve  comes  from  the  descendens  noni 
nd  the  communicantes  noni  (p.  125). 

This  artery  (transversalis  humeri),  a  branch  of 

ibsc.puiar  Artery.     ^^^  ,hyroid  axis  (Fig.  49,  No.  12,  p.  134),  runs 

ehind  and  parallel  with   the  clavicle,  over  the  lower  end  of  the 

alcnus  anticus  and  subclavian  artery,  and   beneath    the  sterno- 

Hjistoid  and  omohyoid  muscles,  to  the  upper  border  of  the  scapula, 

rhcre  it  usually  passes  above  the  ligament  bridging  over  the  notch. 

It  ramitics  in  the  supraspinous  fossa,  supplying  the  supra-spinatus, 

id  then  passes  under  the  acromion  to  the  infraspinous  fossa,  where 

inosculates  freely  with  the  dorsalis  scapulae,  a  branch  of  the  sub- 

ipular.     It  sends  off: — 

..  m.  The  inferior  ttemo-masloiJ  artery  to  the  sterno  mutoid  and  contiguous  mus- 
t,  the  supra-acrominl hrtmch,  which  ramifies  upon  the  BCroinion,  anaslDmos- 
pjth  llie  other  acromial  arteries  derived  from  Ijranche*  of  the  axillary ;  e,  a 
ttAuafvlar  branch  to  the  fossa  of  the  same  name ;  </,  articular  arteries  to 
I  abonlder-join) ;  and,  lastly,  e,  the  infraspinous  l>rniich,  which  anastomoses  with 
I  dorsalis  scapohc.     'llie  suprascapular  vein  terminates  either  in  the  subclavian 
in  thr  external  jugular. 

The  suproscapuiar  nerve,  a  branch  of  the  fifth  and  sixtli  cervical  nerves,  runs 
•illi  the  corresponding  artery,  and,  after  passing  through  the  suprascapular  notch, 
I  distritnited  to  the  supraspinaltis  and  infraspinatus.  In  the  supraspinous  f<is.sa, 
||U  ncive  sends  a  small  artitular  branch  to  the  shoulder Juiot;  in  the  infra- 
pinous  fossa  it  gives  off  two  branches  to  the  infraspinatus,  and  some  to  the  shoulder- 
tint. 


Posterior  Scapular 
Artery. 


This  artery  is  one  of  the  divisions  of  the  trans- 
versalis colli,  but  comes  very  fretiuently  from 
the  subclavian   in  the  third  part  of  its  course 
Ij6).     It  runs  across  the  lower  part  of  the  neck,  above,  or 
ween  the  nerves  of  the  brachial  plexus,  towards  the  posterior 
iperior  angle  of  the  scapula.     Here  it  pursues  its  course  along  the 
tcrior  border  of  the  sca|iula  beneath  the  levator  anguli  scapula; 
d  the  rhomboidei,  anastomosing  with  branches  of  the  suprascapu- 
and  subscapular  arteries,  and  with  branches  from  the  intercostal 
tcrics.     The  corresponding  vein  joins  the  external  jugular  or  the 
bclavian. 
^j  I  Divide  the  rhomboid  muscles  near  their  inser- 

tion, and  trace  the  artery  to  the  inferior  angle 
^f   the   scapula,   where   it    terminates    in    the   rhomboidei,  serratus 
\  ***«gnus,  and  latissimus  dorsi. 

Numerous  muscular  branches  arise  from  the  posterior  scapular. 
yuperfidaiis  colli  (the  other  division  of  the  transversalis  colli) 


.rrhe 


358 
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is  given  off  near  the  upper  angle  of  the  scapula  for  the  supply  of 
the  trapezius,  which  it  enters  together  with  the  spinal  accessory 
nerve. 

Divide  and  reflect  the  latissimus  dorsi  below  the  inferior  angle 
of  tlie  scapula,  and  draw  the  scapula  forcibly  outwards,  to  have  a 
more  perfect  view  of  the  extent  of  the  serratus  niagnus  than  was 
seen  in  the  axilla.  The  abundance  of  connective  tissue  in  this  situa- 
tion is  necessary  for  the  play  of  the  scapula  on  the  chest. 
_  This  broad,  thin,   flat   muscle  intervenes  be- 

s  agnus.  tween  the  scapula  and  the  ribs.  It  arises  by 
nine  fleshy  digilations  from  the  eight  upper  ribs,  each  rib  giving 
origin  to  one,  and  the  second  to  two,  and  from  the  fascia  covering 
the  corresponding  intercostal  spaces.  The  four  lower  digilations 
correspond  with  those  of  the  external  oblique  muscle  of  the  ab- 
domen. The  fibres  pass  backwards  and  outwards  and  are  arranged 
in  three  fasciculi  ;  the  upper  portion  arises  from  the  first  and 
second  ribs  and  the  fascia  between  thera,  and  is  inserted  into  the 
triangular  surface  in  front  of  the  upper  angle  of  the  scapula  ;  the 
middle  portion  arises  from  the  second,  third,  and  fourth  ribs,  and 
is  inserled  into  the  inner  lip  of  the  vertebral  border  between  the 
first  and  third  portions  ;  the  third  portion  arises  from  the  fifth, 
sixth,  seventh,  and  eighth  ribs,  and  is  inserted  \x\\.o  the  smooth  sur- 
face in  front  of  the  inferior  angle;  this  last  portion  consists  of  four 
serrations,  and  are  those  which  interdigitale  with  the  external 
oblique. 

This  is  the  most  important  of  the  muscles  which  regulate  the 
movements  of  the  scapula.  It  draws  the  scapula  forwards,  and  thus 
gives  additional  reacli  to  the  arm  ;  it  counteracts  all  forces  which 
tend  to  push  the  scapula  backwards  ;  for  instance,  when  a  n^an  falls 
forwards  upon  his  hands,  the  serratus  magnus  sustains  the  shock 
and.  prevents  the  scapula  from  being  driven  back  to  the  spine. 
Sii(iposing  the  fixed  point  to  be  at  the  scapula,  some  anatombis 
ascribe  to  it  the  power  of  raising  the  ribs;  hence  Sir  Cliarles  Bell 
called  it  the  external  respiratory  muscle,  the  internal  respiratory 
nuiscle  being  the  diaphragm. 

The  nerve  which  supplies  it  is  a  branch  of  the  fifth  and  sixth 

cervical  nerve;  it  descends  along  its  outer  surface,  distributing* 

filament  to  each  digitation  of  the  muscle  (p.  140). 

-,.  Divide  the  serratus  magnus  near  the  scapiili. 

Dissection.  ,  .1.  1  •        .1.         1,  .w 

and  remove  the  arm   by  sawing  through  mc 

middle  of  the  clavicle,  cutting  through   the   axillary  vessels  s'") 

nerves.      These  should  be  tied  to  the  coracoid  process.     After  the 

removal  of  the  arm  examine  the  precise  insertions  of  the  preceding 

muscles. 
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DISSECTION  OF  THE  MUSCLES  OF  THE  SHOULDER. 


rhe  retnair 


Dissection. 


of  the  skin  over  the  shoulder  is  to  be, reflected,  and 
in  the  subcutaneous  tissue  are  found  the  cutane- 
ous vessels  and  nerves.     Some  pass  down  over 
the  shoulder,  others  ascend  over  the  deltoid, 
emerging  from  beneath  its  lower  border. 

The  acromial  branches  come  from  the  third 
and  fourth  cervical  nerves,  and  descend  over 
the  acromion  (Fig.  132)  m  front  of  and  behind 
the  deltoid.  The  cutaneous  branch  of  the  cir- 
cumflex nerve  comes  out  beneath  the  posterior 
border  of  tlie  deltoid  and  supplies  the  skin 
over  the  posterior  and  outer  two-thirds  of  the 
mirscle;   others  perforate  the  muscle,  each  ac- 

inpanied  by  a  small  artery. 

Notice  the  strong  layer  of  fascia  upon  the  sur- 
«ce  of  ihe  deltoid,  which  extends  from  the 
aponeurosis  covering  the  muscles  on  the  back  of 
the  scapula,  and  is  continuous  with  the  fascia  of 
the  arm.  It  dips  down  between  the  fibres  of 
the  muscle,  dividing  it  into  large  bundles.  This 
fisiia  is  to  be  removed  by  putting  the  deltoid 
on  the  stretch  and  reflecting  it  in  the  direction 
of  its  fibres,  beginning  from  tiie  front.  The 
fascia  will  be  seen  to  be  continuous  in  front  with 
the  fascia  covering  the  pectoralis  major  ;  above, 
it  is  attached  to  the  clavicle  and  spine  of  the 
scapula  ;  behind,  it  is  continuous  with  that  over 
the  infraspinatus. 

The  large  muscle  which 
covers  the  shoulder-joint  is 
named  deltoid  from  ils  rescn>blance  to  the  Greek  i. 
J  reversed.  It  arises  from  the  external  third  of 
the  anterior  border  of  the  clavicle,  from  the 
apex  and  outer  border  of  the  acromion,  and 
from  the  lower  border  of  the  spine  of  the  scapula 
down  to  the  triangular  surface  at  its  root.  This 
Origin,  which  corresponds  to  the  insertion  of  the 
irii,^/jus^  is  tendinous  and  fleshy  everywhere, 
'.  at  the  commencement  of  the  spine  of  the 
I'ula,  where  it  is  simply  tendinous,  and  con- 
ted  with  the  infraspinous  aponeurosis.     The 

oscular  fibres  descend,  the  anterior  backwards, 

i<  posterior  forwards,  the  middle  perjKndicularly 


Deltoid. 
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ACTION   OF  THE   DELTOID. 


to  a  tendon  which  is  inserted  into  a  rough  surface  on  the  outer 
side  of  the  humerus,  a  little  above  the  middle  of  the  shaft  (Figs. 
117  and  124,  jjp.  309,  323).  The  insertion  of  the  tendon  extends 
one  inch  and  a  half  (j. (J  cm.)  along  the  humerus,  and  terminates 
in  a  V-shaped  form,  the  origin  of  the  brachialis  anticus  embracing 
it  on  either  side.  Sometimes  a  few  fibres  of  the  pectoralis  major 
are  connected  with  its  front  border. 

The  muscular  bundles  composing  the  deltoid  have  a  i^eculiar 
arrangement,  a  peculiarity  arising  from  its  broad  origin  and  its 
narrow  insertion.  It  consists  in  the  interposition  of  tendons  be- 
tween the  liundles  for  the  attachment  of  the  muscular  fibres.  The 
annexed  woodcut  shows  this  arrangement  better  than  any  descrip- 
tion. The  action  of  the  muscle  is  not  only  concentrated  upon 
one  point,  but  its  power  is  also  greatly  increased  by  this  arrange- 
ment. 

.     .        ,  ^    ^  ,    -J    It  raises  the  arm  ;  but  it  cannot  do  so  beyond 

Action  of  the  Deltoid.  ,       ,     •      ,       .  ™,        ,        ..•'       , 

an  angle  of  ninety  degrees.     The  elevation  of 

the  arm   beyond  this  angle  is  effected  through  the  raising  of  the 

shoulder  by  the  trajwzius  and  serratus  magnus.     Its  anterior  fibres 

draw  the  arm  forwards;  its  posterior,  backwards. 

This  powerful  muscle  is  sup- 
plied with  blood  by  the  anterior 
and  posterior  circumflex,  the  thor- 
acica  humeraria,  the.  thoracia 
acromialis,  all  from  the  axillary 
artery  ;  also  by  the  deltoid  branch 
of  the  brachial.  Its  ner^-e  is  the 
circumflex. 

The  rotundity  of  the  shoulde 
is  due  not  so  much  to  the  deltoiJ 
as  to  the  upper  end  of  the  humerus. 
When  the  head  of  the  humerus  is 
dislocated  into  the  axilla,  ih* 
fibres  of  the  muscle  run  verticilly 
to  their  insertion  ;  hence  the  ll»'- 
tening  of  the  deltoid  and  ll"^ 
greater  prominence  of  the  acro- 
mion. 

It  is  below  the  deltoid  that »" 
ununited  fracture  of  the  huraen" 
is    most    commonly    met    witb- 

owing  to  the  muscle  displacing  the  upper  fragment. 

jj.         .  Reflect  the  deltoid  from  its  origin,  and  turu  it 

m  downwards.     Observe  the  ramifications  of  ihe 

ciRumflex  nerve  and  the  anterior  and  posterior  circumflex  artcrio 
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Bursa  under  the 
Deltoid,  or  Sub- 
acromial. 


Posterior  Circumflex 
Artery. 


on  its  under  surface  ;  notice  also  the  large  bursa  between  it  and  the 
tendons  inserted  into  the  great  tuberosity  of  the  humerus. 

J  K  h  '^'"^  structures  seen  on  reflecting  the  deltoid 
Ijeltoid""  ^  are  as  follows:  the  bursa  already  alluded  to, 
the  coracoid  process,  the  coraco-acroraial 
ligament,  the  origins  of  the  biceps,  and  coraco-brachialis,  the  inser- 
tions of  tlie  pectoralis  minor  and  major,  the  long  head  of  the 
biceps,  the  insertions  of  the  supra-spinalus,  infrasjiinatus,  and  teres 
minor,  the  long  and  external  heads  of  the  triceps,  the  circumflex 
vessels  and  nerve,  and  the  neck  and  upper  part  of  the  humerus. 

The  large  bursa  under  the  deltoid  extends  for 
some  distance  beneath  the  acromion  and  the 
coraco-acromial  ligament,  and  covers  the  ten- 
dons attached  to  the  gr-eat  tuberosity  of  the 
humerus.     It  communicates,  very  rarely,  with  the  shoulder-joint. 
Its  use  is  to  facilitate  the  movements  of  the  head  of  the  bone  under 
the  acromial  arch. 

This  artery  is  given  off  from  the  axillary  in 
the  third  part  of  its  course ;  it  runs  behind 
the  surgical  neck  of  the  humerus,  through  a 
quadrilateral  opening,  bounded  above  by  thesubsca|)ularis  and  teres 
minor ;  below,  by  the  teres  major ;  externally,  by  the  neck  of  the 
humerus;  and  internally,  by  the  long  head  of  the  triceiJS  (p.  305). 
Its  branches  terminate  on  the  under  surface  of  the  deltoid,  anasto- 
mosing with  the  anterior  circumflex,  acromial  thoracic,  and  supra- 
scapular arteries. 

From  the  posterior  circumflex  a  branch  descends  in  the  substance 
of  the  long  head  of  the  triceps,  to  inosculate  with  the  superior 
profunda  ;  this  is  one  of  the  channels  through  which  the  circula- 
tion would  be  carried  on  if  the  axillary  were  tied  in  the  last  part  of 
its  course. 

_.         „      .,  This  nerve,  a  branch  of  the  posterior  cord  of 

Circumflex  Nerve.        .,  -,,  ,  -^i.  ;u  .     •         • 

the  axillary  plexus,  runs  with  the  posterior  cir- 
cumflex artery  through  the  same  quadrilateral  space,  and  then 
^■divides  into  two  branches — an  u|)per  and  a  lower.  The  upper 
^^mfanch  winds  round  the  neck  of  the  humerus  and  supplies  theanie- 
^Hk>r  part  of  (he  deltoid,  and  gives  off  cutaneous  branches  to  supply 
^B>e  skin  over  its  lower  part.  The  lower  branch  sends  a  filament  to 
the  teres  minor,  one  or  two  to  the  integuments  over  the  shoulder  at 
its  posterior  part,  and  terminates  in  the  substance  of  the  deltoid. 
It  also  distributes  an  artUiilar  filament,  which  enters  the  shoulder- 
)int  in  front,  below  the  subscapularis. 
The  proximity  of  this  nerve  to  the  head  of  the  humerus  ex- 
tins  the  occasional  paralysis  of  the  deltoid,  after  dislocation  or 
3« 


« 


362 


aRCUMFLEX    NERVE. 


fracture  of  the  humerus.     The  nerve  is  liable  to  be  iDJ« 
actually  lacerated,  by  the  pressure  of  the  bone. 


Fic.  tj4  — Tmc«p»  MuscLK. 

Triceps,  a.  l>oTig  head  of  the  Iricep*.  3.  Ouier 
head.  4.  Inner  hc^id.  5.  Tendon  of  the  Iriccp*.  6. 
lu  Atuchtnent  10  the  olecmnon.  7.  Anconeus,  the 
fibres  itf  wliich  follow  ihme  of  the  outer  head  of  the 
Iricen-i.  8,  8.  Superior  part  of  the  deltoid  ;  the  poste- 
rior naif  lian  been  cKci^d.  9.  \tx  inferior  p»rt.  to. 
Supra  kpinatii^.  11.  Infra^pinntus.  la.  Origin  of 
the  tcrc«  mhior.  13  Tii!^-i(ion  of  the  teres  minor.  14. 
Teres  minor.  15.  Superior  exireTiiity  of  the  Uti^slmus 
dnni.  10.  Siipinainr  longiis  or  brachio-rndiAht.  17. 
dlvtetitor  cirpi  rjvdUli^  tongtor.  18.  Ejitemor  caipi 
ultMHt.    19.  riexor  carpi  ulnatii. 


Fig.  135.— AKTBMinii  M 
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brtichitilts.     7,  8     1  he  two 
tor.tli<«  major  forming  m 
CAvity  above      9.   Aitacbi 
dor»i .      10    Terrs    m  *jor. 
IS.   Bmchialis  antitrun,      ■  ^. 
trtccfis,      14     liiT'--"    '  *•--  • 
Supiinitor  toni£< 
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A  strong  aponeurosis  covers  the  muscles  of  the  dorsum  of  tite 
ila,  and  is  firmly  attached  to  the  spine  and  borders  of  the  bone. 
Ihe  posterior  edge  of  the  deltoid  it  divides  into  two  layers,  one 
>f  which  passes  over,  the  other  under,  the  muscle.  Remove  the 
iponeurosis,  so  far  as  it  can  be  done  without  injury  to  the  muscular 
fibres  which  arise  from  its  under  surface. 

.  This  triangular  muscle  arises  by  fleshy  fibers 

°  "^  "  *"      "  ■  from  the  posterior  two-thirds  of  the  infraspin- 

lous  fossa,  by  tendinous  fibres  from  the  ridges  on  the  fossa,  and  from 

aponeurosis  which  covers  it.     The  fibres  converge  to  a  tendon, 

lich  is  at  first  contained  in  the  hubstance  of  the  muscle,  and  then 

Jroceeds  over  the  capsular  ligament  of  the  shoulder-joint,  to  be  /'«- 

er/fJ  into  the  middle  depression  on  the  greater  tuberosity  of  the 

luinerus.     Its  nerve  comes  from  the  suprascapular. 

i,         1^.  This  long,  narrow  muscle  is  situated  below  the 

infraspinatus,  along  the  inferior  border  of  the 

capula.     It  arises  from  the  dorsum  of   the  scapula  close  to  the 

iferior  border,  and  from   the  intermuscular  septa  between  it  and 

je    infraspinatus  above  and  the   teres   major  below.      The  fibres 

:end  outwards  parallel  with  those  of  the  infraspinatus,  and  ter- 

inate  in  a  tendon,  which  passes  over  the  capsular  ligament  of 

je   shoulder  joint,  and  is  inserted  into  the  lowest  depression  on 

»e  great  tuberosity  of  the  humerus,  and  by  muscular  fibres  into 

ic  bone  below  it.     It  is  supplied  by  a  branch  of  the  circumflex 

lervc,  which  enters  the    muscle   at  its  lower   border,  and   it  has 

Fnsually)  a  small  ganglion-like  enlargement  upon  it. 

The  action  of  the  infraspinatus  and  teres  minor  is  to  rotate  the 
kumcrus  outwards,  and  when  the  arm  is  raised  it  draws  the  humerus 
lownwards  and  backwards. 

^  .  This  muscle  is  closely  connected  with  the  latis- 

eres     ajo  .  simus  dorsi,  and  extends  from  the  inferior  angle 

>f  the  scapula  to  the  humerus,  contributing  to  form  the  posterior 
indary  of  the  axilla.     It  arises  from  the  flat  surface  on  the  dorsal 
jjcct  of  the  inferior  angle  of  the  back  of  the  scapula,  from  its 
iferior  border,  and  the  intermuscular  septa,  and  terminates  upon 
flat   tendon,  nearly   two    inches  (_j    cm.)   in  breadth,   which  is 
*%erted  into  the  inner  edge  of  the  bicipital  groove  of  ihe  humerus, 
ehind  and  a  little  lower  than  the  tendon  of  the  latissimus  dorsi. 
Its  action  is  to  draw  the  humerus  backwards  and  downwards  when 
arm  is  raised,  and  to  rotate  it  slightly  inwards.     It  is  supplied 
'the  middle  subscapular  nerve,  which  enters  it  on  its  axillary 

ct. 
A  bursa  is  found  in  front  of,  and  another  behind,  the  tendon  of 
\\e.  teres  major;  the  former  separates  it  from  the  latissimus  dorsi, 
be  latter  from  the  bone. 


3*4 


SUBSCAPULARIS. 


Supra-spinatus. 


This  muscle  arises  from  the  posterior  t' 
thirds  of  the  supraspinous  fossa,  and  from  its 
aponeurotic  covering.  It  passes  under  the  acromion,  over  the 
)cai)sular  ligament  of  the  shoulder-joint,  and  is  inserted  by  a  strong 
tendon  into  the  su[)erior  depression  on  the  greater  tuberosity  of  the 
humerus.  To  see  its  insertion,  the  acromion  should  be  sawn  off 
near  the  neck  of  the  scapula.  Its  action  is  to  assist  the  deltoid  in 
raising  the  arm.  It  is  supplied  by  two  branches  derived  from  the 
suprascapular  nerve. 

This  triangular  fleshy  muscle  occupies  the  sub- 
scapu  aris.  sca]>ular  fossa.     It  arises  from  the   i>osterior 

three-fourths  of  the  fossa,  except  the  posterior  border  and  angles 
which  give  attachment  to  the  serratus  magnus,  and  from  three  or 
four  tendinous  septa  attached  to  the  oblique  bony  ridges  on  its  sur- 
face. The  fibres,  pxssing  upwards  and  outwards,  converge  towards 
the  neck  of  the  scapula,  where  they  terminate  upon  three  or  four 
tendons,  which  are  concealed  amongst  the  muscular  fibres,  and  are 
inserted  into  the  lesser  tuberosity  of  the  humerus  and  into  the  bone 
for  an  inch  below  the  tuberosity.  Its  broad  insertion  is  closely  con- 
nected with  the  capsule  of  the  shoulder-joint,  which  it  completely 
protects  upon  its  inner  side.  Its  action  is  to  rotate  the  humerus 
inwards,  and,  wlven  the  arm  is  raised,  draws  it  downwards.  The 
nerves  which  supply  it  come  from  the  long  and  middle  subscapuUr  . 
nerves.  ^H 

The  coracoid  process,  with  the  coraco-brachialis  and  short  he^|^| 
of  the  biceps,  forms  an  arch,  under  which  the  tendon  of  the  siib- 
scapularis  plays.  There  are  several  bursie  about  the  tendon.  Oof. 
of  considerable  size,  on  tiie  upper  surface  of  the  tendon,  facilitates 
its  motion  beneath  the  coracoid  jirocess  and  the  coraco-brachialis; 
this  sometimes  communicates  with  the  large  bursa  under  the  del- 
toid. Another  is  situated  between  the  tendon  and  the  cajisule  of 
the  joint,  and  almost  invariably  communicates  with  it. 

Now  reflect   the  muscles  from  the  surfaces  of 
the  scapula,  to  trace  the  arteries  which  ramify 
upon  it. 
This  artery,  a  branch  of  the  thyroid  axis,  runs  under  and  parallel 

_      .        .        ,  with  the  clavicle,  and  passes  above  the  notch 

Continuation  of  /-  .■  i     •    .     .u  r         .  ir 

Suprascapular  ^  scapula  into  the  supraspinous  fossa  ;  H 

Artery  and  Nerve,    sends  a  branch  to  the  supraspinatus,  another 

to    the    shoulder-joint,    and    then    descends 

behind  the  neck  of  the  scapula  into  the  fossa   below  the  s))ine, 

where  it  inosculates  directly  with  the  dorsalis  scapulx.    Its  branched 

ramify  upon  the  bone,  and  supply  the  infraspinatus  and  teres  minot 

(Fig.  136). 

The  suprascapular   nerve  passes   most   frequently  through  th« 
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notch  of  the  scapula,  accompanies  the  corresponding  artery,  sup- 
nlici  two  branches  to  the  supraspinatus  and  one  to  the  shoulder-joint ; 
It  then  enters  the  infraspinous  fossa,  to  terminate  in  the  infra- 
spinatus. 

This  artery,  after  passing  through  the  triangu- 
lar space  (p.  304),  curves  round  the  inferior 
border  of  the  scapula,  which  it  grooves,  to 
the  infraspinous  fossa,  where  it  ascends  close  to  the  bone,  and  anas- 


Oorsalis  Scapulz 
Artery. 


LATI5SIMUS 

oonsi 


,  Fig.  ijC— DiJtciiAM  or  Akthiu  or  ScArvLA. 

[  t.  S«pn*capuUr  artcfpr.    a.  Poftlcrior  circiiinAcx  a.     3.  Infraspinous  br.  of  aupnucapular  •. 

I  4.  Donulis  scapnle  a.    s.  Posterior  scapular  a.    6.  Subclavian  a. 

jmoses  with  the  supra-  and  posterior  scapular  arteries.     Another 

ini:h  of  the  subscapular  artery  runs  between  the  teres  minor  and 

towards  the  inferior  angle  of  the  scapula,  where   it  anasto- 

cswith  the  posterior  scapular  artery  (Fig.  136). 

The  several    communications   above   the   scapula,  between    the 

branches  of  the  subclavian  and  axillary  arteries,  would  furnish  a 

»rge  collateral  supply  of  blood   10  the  arm,  if  the  subclavian  were 

ied  above  the  clavicle  (p.  137). 
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Triceps  Extensor 
Cubiti. 


If  the  skin  has  not  been  reflected  from 
Dissection.  ^^^^  ^f  ^^^  ^^^^   -^  ^j^^^^j^  ^^^  ^^  ^^^^ 

the  subcutaneous  tissue  will  be  seen  the  inttrnal  cutanecus  branch  of 
the  musculo-spiral  nerve,  which  supplies  the  skin  as  low  down  as  the 
olecranon.  On  the  inner  side  of  this  branch  is  the  inlercosto- 
humeral  nerve,  supjilying  the  skin  as  far  as  the  lower  third  of  the 
arm.  The  neri'e  of  Wrisherg  also  supplies  the  lower  third  of  the 
arm  ;  and  on  the  outer  side  for  the  same  distance  is  the  ixlertial 
cutaneous  branch  of  the  muscufospiral  neTVU. 

The  fascia  is  now  to  be  removed,  when  the  triceps  will  be  ex- 
posed, forming  the  only  nmscle  on  the  back  of  the  arm. 

This  muscle,  which  arises  by  three   dist 
heads,  and  was  only  partially  seen  in  the  d' 
section  of  the  upper  arm  (p.  323),  should  now 
be  thoroughly  examined  (Fig.  134,  p.  362).     The  long  head  arises 
itnmediaiely  below  the  glenoid  cavity  of  the  scapula,  by  a  strong, 
flat  tendon,  which  is  connected  with  the  capsular  and  glenoid  liga- 
ments of  the  shoulder-joint.     The  external  head  arises  from  the 
posterior  part  of  the  humerus,  below  the  insertion  of  the    teres 
minor,  as  far  as  the  imis<  ulo-spiral  groove,  from  the  outer  border  of 
the  humerus,  and  the  external  intermuscular  septum.     The  internal 
head  arises  from  the  posterior  part  of  the  humerus,  below  the  ter 
major  and  ihe  musculo  spiral  groove,  as  far  as  the  olecranon  fo: 
it  has  an  additional  origin  from  the  internal  intermuscular  septui 
and  from  the  internal  border  of  the  humerus.     The  precise  origin  of 
these  heads  from  the  humerus  may  be  ascertained  by  following  the 
superior  proftinda  artery  and   musculo-spiral  nerve,  which  separate 
them.     The  three  portions  of  the  muscle  terminate  upon  a  broad 
tendon,  which  covers  the  back  of  the  elbow-joint,  and   is  inserted 
into  the  summit  and  sides  of  the  olecranon  ;  it  is  also  connected 
with  the  fascia  on  the  back  of  the  forearm.     The  effect  of  this  con- 
nection is  that  the  same  muscle  which  extends  the  forearm  tightens 
the   fascia  which    gives  origin  to  ihe  extensors  of  the  wrist  and 
fingers.     The  same  holds  good  in  the  case  of  the  biceps,  and  its 
semilunar  expansion  in  the  fascia  of  the  forearm. 

Between  the  tendon  and  the  olecranon  is  a  bursa,  commonly  of 
small  size,  but  sometimes  so  large  as  to  extend  upwards  behind  the 
capsule  of  the  joint.  This  bursa  must  not  be  mistaken  for  ihf 
subcutaneous  one,  which  is  situated  between  the  skin  and  the 
olecranon,  and  is  so  often  injured  by  a  fall  on  the  elbow. 

By  dividing  the  triceps  transversely  a  little 
above  the  elbow,  and  turning  down  the  lowcf 
portion,  it  will  be  seen  that  some  of  the  muscular  fibres  terminate 
upon  the  capsular  ligament  of  the  joint.  They  have  been  descrilied 
as  a  distinct  muscle,  under  the  name  of  the  subanconeus ;    their 
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use  is  to  draw  up  the  capsule  so  that  it  may  not  be  injured  during 
extension  of  the  arm.  The  subanconeus  is,  in  this  respect,  anala- 
goiis  to  the  subcrureus  muscle  of  the  thigli.  Observe  tlie  bursa 
under  the  tendon,  and  the  arterial  arch  formed  upon  the  back  (art 
of  the  capsule  by  the  superior  profunda  and  the  anastomotica  magna 
(Fig.  139,  p.  376). 

Trace  the  continuation  of  the  superior  profunda  artery  (p.  31 8) 
and  musculo-spiral  nerve  round  the  posterior  part  of  the  humerus. 
They  lie  in  a  slight  groove  on  the  bone,*  between  the  external  and 
internal  heads  of  the  triceps,  and  are  protected  by  an  aponenrolic 
arch  thrown  over  them  by  the  external  head  of  the  triceps.  After 
supplying  the  muscles,  the  artery  continues  its  course  along  the 
outer  side  of  the  arm  between  the  brachialis  anticus  and  supinator 
radii  longus,  and  inosculates  with  the  radial  recurrent.  It  gives 
off  a  branch,  which  runs  down  between  the  triceps  and  the  bone, 
and  inosculates,  at  the  back  of  the  elbow,  with  the  anastomotica 
magna  and  jxjsterior  interosseous  recurrent.  The  musculo-spiral 
nerve  which  accompanies  the  artery  sends  branches  to  supply  the 
three  portions  of  the  triceps,  the  supinator  radii  longus  or  brachio- 
radialis,  and  extensor  carpi  radialis  longior.j"  It  then  divides  into 
the  posterior  interosseous  and  radial  nerves.  The  small  nerve  must 
be  made  out  which  runs  down  in  the  substance  of  the  triceps, 
accompanied  by  a  branch  from  the  superior  profunda  artery,  to 
pply  the  anconeus.  The  cutaneous  branches  of  the  musculo- 
i.piral  nerve  have  been  already  dis.sected  (]).  312). 


DISSECTION  OF  THE  lUCK  OF  THE  FOREARM. 


Remove  the  skin  from  the  back  of  the  forearm,  hand,  and  fingers, 
„  .  „  and  make  out  the  subcutaneous  bursa  over  the 

r  olecranon.     It  is  of  considerable  size,  and,  if 

listended,  would  appear  nearly  as  large  as  a  walnut.  Another 
buna  is  sometimes  found  a  little  lower  down  upon  the  ulna.  A 
subcutaneous  bursa  is  generally  placed  over  the  internal  condyle, 
another  over  the  external.  A  bursa  is  also  situated  over  the 
styloid  process  of  the  ulna;  this  sometimes  communicates  with 
the  sheath  of  the  extensor  carpi  ulnaris.  Small  bursa  are  some- 
times develo(>ed  in  the  cellular  tissue  over  each  of  the  knuckles. 

The  cutaneous  veins  from  the  back  of  the  hand  and   forearm 
join  the  venous  plexus  at  the  bend  of  the  elbow  (see  p.  312). 

[  *  It  is  worth  remembering  that  the  nerve  may  be  injured  by  ■  fracture  of  the 

^Hliumrrus  in  this  situation,  and  even  by  too  light  bandaging ;    the  result  being 

^^Mparalysis  of  the  exicnsor  muscles  of  the  forearm. 

^^p    t  ^'"^   brachialis  anticus  usually  receives  a  branch  from   the   musculo  spiral 

^Mcrve. 


1 


4 


i 
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FASCIA  ON   THE   BACK   OF   THE   FOREARM. 


Cutaneous  Nerves  of 
the  Back  of  the 
Forearm. 


Nerves  on  the  Back 
of  the  Hand  and 
Fingers. 


The  cutaneous  nerves  of  the  back  o[  the  fore- 
arm are  derived  from  the  external  cutaneous 
branches  of  the  musculo-spiral,  from  branches 
of  the  internal  cutaneous,  and  of  the  external 
cutaneous  nerves.  The  greater  number  of  these  nerves  may  be 
traced  down  to  the  back  of  the  wrist. 

The  skin  on  the  back  of  the  hand  is  united  to 
the  subjacent  tendons  by  an  abundance  of  loose 
connective  tissue,  in  which  are  large  veins,  and 
branches  of  the  radial  and  ulnar  nerves.  The 
dorsal  branch  of  the  ulnar  nerve  passes  beneath  the  tendon  of  the 
flexor  carpi  ulnaris,  pierces  the  fascia  just  above  the  wrist-joint, 
runs  over  the  posterior  annular  ligament  of  the  wrist,  and  divides 
upon  the  back  of  the  hand  into  filaments,  which  supply  both  sides 
of  the  back  of  ihe  little  finger,  the  ring  finger,  and  the  ulnar  side 
of  the  middle  finger.  The  radial  iien>(  passes  obliquely  beneath 
the  tendon  of  the  supinator  longus,  perforates  the  fascia  about  two 
inches  (5  cm.)  above  the  wrist  joint,  and  subdivides  into  filaments, 
which  sup|)ly  both  sides  of  the  back  of  the  thumb  and  forefinger, 
and  the  radial  side  of  the  middle  finger.*  (Fig.  127,  p.  353). 

The  radial  nerve  commonly  gives  off,  on  the  back  of  the  hand, 
a  branch  which  joins  the  nearest  branch  of  the  ulnar. 

The  fascia  on  the  back  of  the  forearm  is  com- 
posed of  fibres  interlacing  and  stronger  than 
that  upon  the  front  of  the  forearm.  It  is 
attached  to  the  condyles  of  the  humerus  and  to  the  olecranon,  and 
is  strengthened  by  an  expansion  from  the  tendon  of  the  triceps. 
Along  the  forearm  it  is  attached  to  the  ridge  on  the  posterior  part 
of  the  ulna.  Its  upper  third  gives  origin  to  the  fibres  of  the 
muscles  beneath  it,  and  divides  them  by  septa,  to  which  their 
fibres  are  also  attached. 

„        ,      .       ,  This  ligament  should  be  considered  as  a  part 

Posterior  Annular  r  .u     ?      ■       r  .u     r  •  n      .         .1. 

Lieament.  °*^  '"^  fascia  of  the  forearm,  specially  strength- 

ened by  oblique  aponeurotic  fibres  on  the  back 
of  the  wrist,  to  confine  the  extensor  tendons.  These  fibres  iK 
attached  to  the  outer  margin  of  the  radius,  and  thence  ])ass obliquely 
inwards  to  the  inner  side  of  the  wrist,  where  they  are  connected 
with   the  pisiform  and  cuneiform  bones.      They  pass  beluw  the 


Fascia  on  Back  of 
Forearm. 


*  The  relative  share  which  the  radial  and  ulnar  nerves  take  in  supplying  di' 
fingers  varies.  Under  any  arrangement  the  thumb  and  each  finger  has  two  dorol 
nerves,  one  on  either  side,  of  which  the  terminal  branches  reach  the  root  of  il". 
nail.  They  supply  filaments  to  the  skin  on  the  hack  of  the  finjjer,  and  hsveftt- 
[quent  communications  with  the  palmar  digital  nerves.  In  some  instances  on<  of 
more  of  the  dorsal  nerves  ilo  not  extend  beyond  the  first  phalanx  ;  iheir  place  i^ 
then*supplied  by  a  branch  from  the  palmar  nerve. 
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Styloid  process  of  the  ulna,  to  which  they  are  in  no  way  attached, 

otherwise  the  rotation  of  the  radius  would  be  impeded. 

_  c,_      u  From  the  deep  surface  of  the  posterior  annular 

Separate  Sheaths  ,  .  '^  ..     u    j    .      .u       -j 

for  Extensor  ligament,  processes  are  attached  to  the  ridges 

Tendons.  o"  the  back  of  the  radius,  so  as  to  form  six 

distinct  fibro-osseous  sheaths  for  the  passage  of 
;he  extensor  tendons.  Commencing  from  the  radius,  the  first 
sheath  contains  the  tendons  of  the  extensor  ossis  metacarpi  and  the 
extensor  primi  internodii  pollicis;  the  second,  the  tendons  of  the 
extensor  carpi  radialis  longior  and  brevior;  the  third,  the  tendon 
of  the  extensor  secundi  internodii  pollicis  ;  the  fourth,  the  tendons 
of  the  extensor  indicis  and  the  extensor  communis  digitorum  ;  the 
fifth,  the  tendon  of  the  extensor  minimi  digiti ;  and  the  sixth,  the 
tendon  of  the  extensor  carpi  ulnaris.  All  the  sheaths  are  lined  by 
synovial  membranes,  which  extend  nearly  to  the  insertions  of  their 
,  tendons.  Occasionally,  but  not  often,  one  or  more  of  them  com- 
municate with  the  wrist-joint. 

The  fascia  of  the  metacarpus  consists  of  a  thin  fibrous  layer 
I  continued  from  the  posterior  annular  ligament.  It  separates  the 
k^xtensor  tendons  from  the  subcutaneous  veins  and  nerves,  and  is 
^^■ttached  to  the  radial  side  of  the  second  metacarpal  bone,  and  the 
^ulnar  side  of  the  fifth. 

The  fascia  must  be  removed  from  the  muscles, 
without  injuring  the  muscular  fibres  which 
arise  from  its  under  surface.  Preserve  the  posterior  annular  liga- 
ment. The  following  superficial  muscles  are  now  exposed,  and 
should  be  examined  in  the  order  in  which  they  are  placed,  proceed- 
ing from  the  radial  to  the  ulnar  side  :  i.  The  supinator  radii  longus 
_«  -  t  «  (already  described,  p.  331).     2-  The  extensor 

o^nlhe  Back"of  the     "Ti  ^^dialis  longior.     3.  The  extensor  carpi 
Forearm.  radialis  brevior.     4.  The  extensor  communis 

digitorum.     5.  The   extensor   minimi  digiti. 
6.  The  extensor  carpi  ulnaris.     7.  The  anconeus. 

A  little  below  the  middle  of  the  forearm,  the  extensors  of  the 
k^rrist  and  fingers  diverge  from  each  other,  leaving  an  interval,  in 
^HHiich  are  seen  the  three  extensors  of  the  thumb — namely,  the  ex- 
^lensor  ossis  metacarpi  pollicis,  the  extensor  primi  internodii  pollicis, 
and  the  extensor  secundi  internodii  pollicis.  The  two  former  cross 
obliquely  over  the  radial  extensors  of  the  wrist,  and  pass  over  the 
Vower  third  of  the  radius  ;  the  latter  emerges  from  under  the  radial 
border  of  the  extensor  communis  digitorum,  and  then  passes  over 
the  insertions  of  the  tendons  of  the  radial  extensors  of  the  wrist. 

between  the  second  and  third  extensors  of  the  thumb,  we  observe 
>  part  of  the  lower  end  of  the  radius,  which  is  not  covered  either 
by  muscle  or  tendon.     This  subcutaneous  portion  of  the  bone  is 
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immediately  above  the  prominent  tubercle  in  the  middle  of  its: 
lower  extremity,  and,  since  it  can  be  easily  felt  through  the  skin,  it 


I.  Tendon  of  the  tnccp«. 
s.  Origin  of  ihc  lupinalur 

longu»  or   brachto-radi- 

atit. 

3.  Extensor  carpi  radialU 
loiiglor. 

4,  Insertion  of  thU  mtu- 
cle. 

5  Extensor  radiaUs  brev- 
ior. 

6.  ln&ertionorthi«  mtiftcle. 

7.  Extensor  o^hls  meia- 
carpi  pollicii. 

8.  8.  KxienM)rprimi  inter* 
nodii  pollicis. 

9  9.  Kxtcnsor  &ecundi 
tnirniodii  pttllicti. 

10.  10.  Posterior  annular 
li^ment. 

21.  Extensor  communis 
di^itorum. 

>s,  13.  AttachmentA  of  the 


leni'onk  of  thi»  mu 
lo  the  middle  and  dll 
phalanges  of  the  fm 
ringers. 
13  Tendon?!  of  ihr^xteiK 
ior  indi.  I 
the  ten  1 

14.  Tendon  III  I  tic  cxtcit 
snr  minimi  di^^iti  mins- 
tinie  ptMicriotly  with  the 
tcnd'jn  >yi  the  commiu 
to  the  little  finger. 

15.  ExteiMor     carpi 
Dart«. 

16.  It^  insertion  into  ti>* 
metacTkrpal  >tone. 

17    Anconeu*. 

18.  Flexor  carpi  ulnam 
attached  to  the  pot terioc 
border  of  the  ulna  hj 
the  apodeuruftis. 


Fig.  137.— SurMKriciAi.  Kxtsmsoiiso*  thk  Forkaum. 
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presents  a  convenient  place  for  examination  in  doubtful  cases  of 
dure. 

This  muscle  is  partly  covered  by  the  supinator 
Radtahs  Longior.  radii  longus.  It  (7m«  from  the  lower  third  of 
the  ridge  leading  to  the  external  condyle  of  the 
humerus,  and  from  the  intermuscular  septum.  It  descends  along 
the  outer  side  of  the  forearm,  and  terminates  about  the  middle,  in 
a  flat  tendon,  which  passes  beneath  the  extensor  ossis  metacarpi 
and  prirai  internodii  ])ollicis,  traverses  a  groove  on  the  outer  and 
back  part  of  the  radius,  lined  by  a  synovial  membrane,  and  is  in- 
seried  into  the  radial  side  of  the  carpal  end  of  the  metacarpal  bone 
of  the  index  finger.  Previous  to  its  insertion,  the  tendon  is  crossed 
by  the  extensor  secundi  internodii  pollicis.  It  is  supplied  by  a 
branch  from  the  miisculo-spiral  nerve  (Fig.  135,  No.  3,  p.  362). 

This  muscle  arises  from  the  external  condyle 
Radtalis  B^'vior  ^•'J'  ''^^  tendon  common  to  it  and  the  other  ex- 
tensors, from  the  intermuscular  septa,  from  the 
external  lateral  ligament  of  the  elbow-joint  and  the  aponeurosis 
covering  the  muscle.  The  muscular  fibres  terminate  near  the 
lower  third  of  the  forearm,  upon  the  under  surface  of  a  flat  tendon, 
which  descends,  covered  by  that  of  the  extensor  carpi  radial  is 
longior,  beneath  the  three  extensors  of  the  thumb.  The  tendon 
traverses  a  groove  on  the  back  of  tlie  radius,  on  the  same  plane 
with  that  of  the  long  radial  extensor,  but  lined  by  a  separate 
synovial  membrane,  and  is  inserted  into  the  radial  side  of  the  base 
of  the  metacarpal  bone  of  the  middle  finger.  A  bursa  is  generally 
found  between  the  tendon  and  the  bone.  Its  nerve  conies  from  the 
posterior  interosseous  (Fig.  137,  No.  5,  p.  370). 

„  „  This  muscle  arises  from  the  common  tendon 

Extensor  Communis       ^.     \.    ^    .      .\.  .         1  j   1       1-  »u 

Dieitoruin  attached   to   the  external   condyle,  from    the 

septa  between  it  and  the  contiguous  muscles, 
and  from  its  strong  fascial  covering.  A  little  below  the  middle  of 
the  forearm,  the  muscle  divides  into  three  tendons,  which  pass, 
together  with  the  extensor  indicis,  beneath  the  posterior  annular 
ligament,  through  a  groove  on  the  back  of  the  radius  lined  by  syn- 
ovial membrane.  On  the  back  of  the  hand  the  tendons  become 
liroader  and  flatter,  and  diverge  from  each  other  towards  the 
rnctacarpal  joints  of  the  fingers,  where  they  become  thicker  and 
narrower,  and  give  off,  on  each  side,  a  fibrous  expansion,  which 

Itovcrs  the  sides  of  the  joint.  Over  the  first  jjhalanx  of  the  finger, 
ftich  tendon  again  spreads  out,  receives  the  expanded  tendons  of 
pe  liimbricales  and  interossei  muscles,  and  divides  at  the  second 
Kialaox  into  three  portions,  of  which  the  middle  is  inserted  into  the 
■per  end  of  the  second  phalanx  ;  the  two  lateral,  reuniting  over 
Be  lower  end  of  the  second  phalanx,  are  inserted  into  the  upper 
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Extensor  Minimi 
Digiti.  or  Auri- 
cularis. 


end  of  the  third.*    Its  nerve  comes  from  the  posterior  interosseous. 
(Fig.  137,  No.  II,  p.  370.) 

The  oblique  aponeurotic  slips  which  connect  the  tendons  on  the 
back  of  the  hand  are  subject  to  great  variety.  The  tendon  of  the 
index  finger  is  commonly  free  ;  it  is  situated  on  the  radial  side  of 
the  [iroper  indicator  tendon,  and  becomes  united  with  it  at  the 
metacarpal  joint. 

The  tendon  of  the  middle  finger  usually  receives  a  slip  from  that 
of  the  ring.  The  tendon  of  the  ring  finger  generally  sends  a  slip 
to  the  tendons  on  either  side  of  it,  and,  in  some  cases,  entirely 
furnishes  the  tendon  of  the  little  finger.  Thus  the  ring  finger  does 
not  admit  of  independent  extension."}" 

The  muscle  is  not  only  a  general  extensor  of  the  fingers,  but  can 
extend  some  of  the  phalanges  independently  of  the  rest  :  t.  g.  it  can 
extend  the  first  phalanges  while  the  second  and  third  are  flexed  ;  or 
it  can  extend  the  second  and  third  phalanges  during  flexion  of  the 
first. 

This  long  slender  muscle,  situated  on  the  ulnar 
side  of  the  common  extensor,  arises  from  the 
common  tendon  from  tiie  external  condyle, 
and  from  the  septa  between  it  and  the  contigu- 
ous muscles.  Its  slender  tendon  runs  separately  beneath  the  annu- 
lar ligament  immediately  behind  the  joint  between  the  radius  and 
uina,  in  a  special  sheath  lined  by  synovial  membrane.  On  emerging 
from  the  annular  ligament,  the  tendon  splits  into  two,  which  pass 
obliquely  to  the  little  finger.  At  tlie  first  joint  of  the  little  finger, 
the  outer  tendon  is  joined  by  that  of  the  common  extensor,  and 
both  expand  upon  the  first  and  second  phalanges,  terminating  in  the 
same  manner  as  the  extensor  tendons  of  the  other  fingers.  Its  nene 
comes  from  the  posterior  interosseous.  (Fig.  137,  No.  14,  p.  370.) 
_  _      .  This  muscle  arises  from  the  common  tendon 

Ulnaris  from  the  external   condyle,  from  the  septum 

between  it  and  the  extensor  minimi  digiti. 
from  the  fascia  of  the  forearm,  and  from  the  aponeurosis  attached 
to  the  posterior  ridge  of  the  ulna  common  to  this  muscle,  the  flexor 
carpi  ulnaris,  and  the  flexor  profundus  digitorum.     The  fibres  t«r- 

*The  extensor  tendons  «re  inserted  into  the  periosteom  ;  but  ihe  fle*or  teiidoM 
■re  inserted  into  the  substance  of  the  lx)ne.  This  accounts  for  the  facility  «iil> 
which  the  former  will  tear  off  Ihe  bones  in  cases  of  necrosis,  while  the  btter  *>n 
adhere  so  tightly  as  to  require  culling  before  the  phalanx  can  be  removed.  It  pro- 
bably also  explains  the  great  liability  to  necrosis  which  is  so  frr<]uently  dbatrni 
in  cases  of  thecal  abscess. 

t  Hence,  subcutaneous  tenotomy  of  the  web  uniting   these   extensor  tenda* 
greatly  facilitates  Ihe  piano  and  flute  players,  without  impairing  the  sim^kit, 
their  extensile  power.     (A.M.) 
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Anconeus. 


niinate  upon  a  strong,  broad  tendon,  which  traverses  a  distinct 
groove  on  the  back  of  the  ulna,  close  to  the  styloid  process,  and  is 
inserted  into  the  posterior  aspect  of  the  carpal  end  of  the  meta- 
carpal bone  of  ihe  little  finger.  Below  the  styloid  process  of  the 
ulna,  the  tendon  passes  beneath  the  posterior  annular  ligament, 
over  the  back  of  the  wrist,  and  is  confined  in  a  very  strong  fibrous 
canal,  which  is  attached  to  the  back  of  the  cuneiform,  pisiform,  and 
unciform  bones,  and  is  lined  by  a  continuation  from  the  synovial 
membrane  in  the  groove  of  the  ulna.  The  action  of  this  muscle  is 
to  extend  the  hand,  and  incline  it  towards  the  ulnar  side.  It  is 
supplied  by  the  posterior  interosseous  nerve.     (Fig.  137,  No.  15,  p. 

370) 

In  pronation  of  the  forearm  the  lower  articular  end  of  the  ulna 
jirojects  between  the  tendons  of  the  extensor  carpi  ulnaris  and  the 
extensor  minimi  digili.  Pi.  subcutaneous  bursa  is  sometimes  found 
above  the  bone  in  this  situation. 

This  small  triangular  muscle  is  situated  at  the 
outer  and  back  part  of  the  elbow.  It  is  covered 
by  a  strong  layer  of  fascia,  derived  from  the  tendon  of  the  triceps, 
and  ap|>ears  like  a  continuation  of  that  muscle.  It  arises  by  a  ten- 
don from  the  posterior  part  of  the  external  condyle  of  the  humerus, 
and  is  inserted  into  the  triangular  surface  on  the  ii|i|)er  fourth  of 
the  outer  part  of  the  ulna.  Part  of  the  under  surface  of  the  muscle 
is  in  contact  with  the  capsule  of  the  elbow-joint.  Its  action  is  to 
assist  in  extending  the  forearm.  Its  nerve  comes  from  the  musculo- 
spiral  (Fig.  138,  No.  3,  p.  375). 

To  expose  the  deep  layer  of  muscles  detach 
from  the  external  condyle  the  extensor  carpi 
radialis  brevior,  the  extensor  communis  digitorum,  the  extensor 
minimi  digiti,  and  the  extensor  carpi  ulnaris;  and,  after  noticing 
the  vessels  and  nerves  which  enter  their  under  surface,  turn  them 
down.  The  deep-seated  muscles,  with  the  posterior  interosseous 
arterj'  and  nerve,  must  be  dissected.     The  muscles  exposed  are  :   i. 

r«  ....      The  extensor  ossis  metacarpi  pollicis,      2.   Ex- 

Deep-seated  Muscles  .  ,■-        ,'.■   •  y,  . 

on  the  Back  of  the     IcsO'' pr'fn'   internodu  pollicis.      3.   Extensor 
—  Forearm.  sccundi   inlernodii   pollicis.     4.  Extensor   in- 

dicis  or   indicator.      5.  The   supinator   radii 
evis.     They  are  all  supplied  by  branches  from  the  posterior  inter- 
>us  nerve. 

_  „    .  This  muscle  lies  immediately  below  the  supin- 

Kxiensor  Ossis  ...  j         •       r  1  • 

Metacarpi  Pollicis.    ^'°''  l^f^^is,  and  arises  from  the  posterior  sur- 
face of  the  ulna  below  the  supinator  brevis, 
frora  the  posterior  surface  of  the  middle  third  of  the  radius,  and 
ftom   the  interosseous    membrane.     The   muscle   passes  obliquely 
downwards  and  outwards,  crosses  the  radial  extensors  of  the  wrist 


Dissection. 


374 


EXTENSORS   OF   THE   THimB. 


Extensor  Primi 
Internodii  PoUicis. 


about  iliree  inches  {J. 5  cm.)  above  the  carpus,  and  terminates  in  a 
tendon,  which  passes  along  a  common  groove  with  the  extensor 
primi  internodii  pollicis,  lined  by  synovial  membrane,  on  the  outer 
part  of  the  lower  end  of  the  radius,  and  is  inserted  into  the  base  of 
the  metacarjial  bone  of  the  thumb,  and  frequently  also  by  a  tendin- 
ous slip  into  the  trapezium  (Fig.  138,  No.  12,  p.  375). 

This,  the  smallest  of  the  deep  muscles,  arises 
from  the  posterior  surface  of  the  radius,  below 
the  preceding,  and  from  the  interosseous  mera- 
brane.  It  descends  obliquely  in  company  with  the  preceding  mus- 
cle, turns  over  the  radial  extensors  of  the  wrist,  and  terminates 
upon  a  tendon  which  passes  beneath  the  annular  ligament,  through 
the  groove  on  the  outer  part  of  the  radius,  and  is  inserted  into  the 
radial  side  of  the  base  of  the  first  phalanx  of  the  thumb  (Fig.  138, 
No.  13.  p.  375). 

_  c        J-        This  muscle  covers  part  of  the  origin  of  the 

Extensor  Secundi  ,.  1  j         ■       i-  u  .. 

Internodii  Pollicis.  Preceding  muscle,  and  anses  from  the  poste- 
rior surface  of  the  ulna,  below  the  extensor 
ossis  metacarpi  pollicis,  and  from  the  interosseous  membrane.  The 
tendon  receives  fleshy  fibres  as  low  as  the  wrist,  passes  beneath  the 
annular  ligament  in  a  distinct  groove  on  the  back  of  the  radius, 
crosses  the  tendons  of  the  radial  extensors  of  the  wrist,  proceed* 
over  the  metacarpal  bone  and  the  first  phalanx  of  the  thumb,  and 
is  inserted  into  the  base  of  the  last  phalanx  (Fig.  138,  No.  14,  p- 

375) 
Tlie  tendons  of  the  three  extensors  of  the  thumb  may  be  easily 

distinguished  in  one's  own  hand.  The  extensor  ossis  metacarpi 
and  primi  internodii  pollicis  cross  obliquely  over  the  radial  artery, 
where  it  lies  on  the  external  lateral  ligament  of  the  carpus;  ih« 
extensor  secundi  internodii  pollicis  crosses  the  artery  just  before  it 
sinks  into  the  palm,  between  the  first  and  second  metacarjial  bon«. 
and  is  a  good  guide  to  the  vessel.  The  action  of  the  three  extensors 
of  the  thumb  is  implied  by  their  names. 
„  .  ,   J-  .  This  muscle  (7/7W  from  the  posterior  surface  of 

Extensor  Indicis,  or      .,       ,        ,    ,         .  .  '  j-  •   . Ji, 

Indicator  '''^  ulna,  below  the  extensor  secundi  internodii 

])ollicis,  and  slightly  from  the  interosieous 
membrane.  The  tendon  passes  beneath  the  posterior  annular  liga- 
ment, in  the  same  groove,  on  the  back  of  the  radius,  with  the  ten- 
dons of  the  extensor  digitorum  communis.  It  then  proceeds  over 
the  back  of  the  hand  to  the  first  phalanx  of  the  index  finger,  where 
it  is  united  to  the  ulnar  border  of  the  common  extensor  icndon. 
By  the  action  of  this  muscle  the  index  finger  can  be  extended  inde- 
pendently of  the  others  (Fig.  138,  No.  15,  p.  375). 

Reflect  the  anconeus  from  its  origin  to  expo« 

the  following  muscle ; — 
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This  muscle  embraces  the  upper  third  of  the 
radius.  It  arises  from  the  external  condyle  of 
the  humenis,  from  the  external  lateral  ligament 
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Posterior  Interos- 
seous Artery. 


of  the' elbow-joint,  from  the  orbicular  ligament  surrounding  the 
head  of  the  radius,  from  an  oblique  ridge  on  the  outer  surface  of 
the  ulna  below  the  insertion  of  the  anconeus,  by  fleshy  fibres  from 
the  triangular  excavation  below  the  lesser 
sigmoid  notch  of  the  ulna,  and  from  the 
aponeurosis  covering  the  muscle.  The  mus- 
cular fibres  turn  over  the  neck  and  upper  part 
of  the  shaft  of  the  radius,  and  are  iiuerUd  \n\o 
the  upper  third  of  this  bone  a.s  far  forwards  as 
the  ridge  leading  from  the  tubercle  to  the  in- 
sertion of  the  pronator  teres.  The  muscle  is 
traversed  obliquely  by  the  posterior  interos- 
seous nerve,  which  sends  a  branch  to  it,  and 
its  upper  part  is  in  contact  with  the  capsule 
of  the  elbow  joint.  It  is  a  powerful  supinator 
of  the  forearm,  some  of  its  fibres  acting  at 
nearly  a  right  angle  to  the  axis  of  the  radius 
(Fig.  138,  No.  10,  p.  375). 

This  artery  comes  from 
the  ulnar  by  a   common 
trunk   with    the    anterior 
interosseous  and  supplies   the  muscles  on  the 
back  of  the  forearm.     It  pa.s.ses  between  the 
oblique   ligament   and  the    interosseous  niem- 
braiie,  and  appears,  at  the  back,  between  the 
supinator  radii  brevis  and  the  extensor  ossis 
metacarpi   pollicis    After   supplying   branches 
to  all  the  nuiscles  in  this  situation,  the  arlef) 
descends,  much  diminished  in  size,  between  the 
superficial  and  deep  layer  of  muscles  to  theVrist, 
where  it  inosculates  with   the  carpal  branches 
of  the  anterior  interosseous  and  the  posterior 
carpal  branches  of  the  radial  and  ulnar  arteries. 

The  largest  branch  of  this  artery  is  the  intrr/aimi 
rtturttnt.  It  ascends  beneath  the  supinator  brc«i4  v^ 
the  anconeus  to  the  space  between  the  external  coniij'l* 
and  the  olecranon,  where  it  inosculates  wiih  the  lirmcli 
of  the  superior  prnfunila  which  descends  in  the  sut"sH'>« 
of  ilie  triceps,  with  tlie  jKaterior  ulnar  recurrent  artirt,  r 
and  with  the  anastomotica  maj^na.  I 

III  the  lower  p.irt  of  the  back  of  the  forennn  a  hnntli    \ 
of  the  anterior  interosseous  artery  is  seen  passint;  ' 
the  interosseous  membrane  to  reach  (be  back  of  \'. 
The  nerve   which  supplies  the  muscles  on  the 
the  forearm    is    the  posterior   in/eraisnm.',  one 
divi>iions   of    the    musculo-spiral.      It    passes    ol-nuui 
through  the  supinator  radii  brevis,  and  descends,  lying  on  the  lower  fibres  01  tl 
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Doscle,  the  exteiuorei  ossis  metscarpi  and  primi  intemodii  pollicU,  and  beneath 
be  superficial  extensors.  It  then,  much  diminished  in  size,  passes  under  the  ex- 
eosor  secundi  iniernodii  f>ollicis,  on  the  interosseous  membrane,  as  far  as  the  pos- 
erior  annular  ligament,  where  it  presents  a  gangliform  enlargement.  Between 
be  saperficial  and  deep  layer  of  muscles  it  sends  to  each  a  filament,  generally  in 
:oinpaDy  with  a  branch  of  the  posterior  interosseous  artery.  It  sends  a  branch 
o     the  extensor  carpi  radialis  brevier,  and  supplies  the  supinator  brevis  in  passing 

9Ugh  its  substance.  The  supinator  radii  longus  and  the  extensor  carpi  radialis 
are  supplied  by  distinct  branches  from  the  musculo-spiral  nerve. 

^fier  the  posterior  interosseous  nerve  descends  beneath  the  extensor  secundi 
nodii  pollicis  it  lies  in  the  interosseous  membrane,  beneath  the  extensor  digi- 
Dram  communis  and  the  indicator.  At  the  back  of  the  wrist,  beneath  the  angular 
kgamenl,  it  forms  the  gangliform  enlargement  from  which  filaments  are  sent  to  the 
carpal  and  metacarpal  joints. 

The  radial  artery  is  continued   over  the  cx- 

ftTd^lVArtery  on  the    •^'■"*'  '^'^'■*'  ''ga™ent  of  the  carpus,  beneath 
Back  of  the  Wrist,    some  filaments  of  the  radial  nerve,  ctitaneotis 
veins,  and  the  extensor  tendons  of  the  thumb, 
the  proximal  part  of  the  interval  between  the  first  and  second 
jcarpal  bones,  where  it  dips  down  between  the  two   origins  of 
abductor  indicis,  and,  entering  the  palm,  forms  the  deep  palmar 
bh.     In  this  part  of  its  course   it  is  accompanied  by  a  filament 
[the  musculo-cutaneous  nerve  ;  observe  also  that  the  tendon  of 
!  extensor  secundi  internodii  pollicis  passes  over  it  immediately 
"jrc  it  sinks  into  the  palm.     It  supplies  in  this  part  of  its  course 
!  followmg  small  branches  to  the  back  of  the  hand  : — 

Peiltrior  carpal  artery. — This  branch  passes  across  the  car[<nl  bones,  beneath 
tensor  tendons.     It  inosculates  with  the  termination  of  the  anterior  inleros-  j 
artery,  and  forms  an  arch  beneath  the  extensor  tendons,  with  a  correspond-] 
branch  from  the  ulnar  artery.     The  carpal   arch  sends  olT  small  branches, 
"  the  Jorial  inUrosseous,  which   descend  along  the  third  and  fourth  interos- 
spaces  from  the  arch  just  mentioned,  beneath  the  extensor  tendons,  and  in- 
late  near  the  carpal  ends  of  the  metacarpal  hones  with  the  perforaliog  branches 
Ibe  deep  palmar  arch. 

The  firil  Jorial  inttiossfous  artery  is  generally  larger  than  the  others.     It 

forwards,  txneath  the  extensors  of  the   thumb,  on  the  second  inlerosseous 

•    •^-  riffi  between  the  index  and  middle  fingers,  communicating  here  with 

ranch  of  the  deep  palmar  arch,  and  terminates  in   sm.ill  branches, 

;i    proceed  along  the  back  of  the  fingers,  others  inosculate  with  the 

r  'ligital  arteries. 

The  Jtinalii  indicii,  a  branch  of  Tariable  size,  passes  over  the  first  interosse- 
ikcle  along  the  radial  side  of  the  back  of  the  index  finger. 

Jorialfi  pnllint  are  two  small  branches  which  arise  from  the  radial  oppo- 
bead  of  the  first  metacarpal  tx>ne,  and  run  along  the  back  of  the  thumb, 
either  side.     They  are  often  al>sent. 

I  dorsal  intertKceous  arteries  supply  the  exten.sor  tendons  and  their  sheaths, 
BiaOttei>us  muscles,  and   the  skin  un   the   back  of  the   hand  and  the  first 
1  of  the  fingers.  , 
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Remove  the  tendons  from  the  back  and  from 
the  palm  of  the  hand  ;  observe  the  deep  palmar 
fascia  which  covers  tlie  interosseous  muscles.  It  is  attached  to  the 
ridges  of  the  metacarpal  bones,  forms  a  distinct  sheath  for  each  in- 
terosseous muscle,  and  is  continuous  inferiorly  with  the  transverse 
metacarpal  ligament.  On  the  back  of  the  hand  the  interosseous 
muscles  are  covered  by  a  thin  fascia,  which  is  attached  to  the  ad- 
jacent borders  of  the  metacarpal  bones. 

^  .,  This  consists  of  strone  bands  of  ligamentous 

Transverse  Meta-  ^,  ,,  ^        °         ii...ij- 

carpal  Ligament,  "ures,  which  pass  transversely  between  the  dis- 
tal extremities  of  the  metacarpal  bones.  These 
bands  are  intimately  united  to  the  fibro-cartilaginous  ligament  of 
the  metacarpal  joints,  and  are  of  sufficient  length  to  admit  of  a 
certain  degree  of  movement  between  the  ends  of  the  metacarpal 
bones. 

Remove  the  fascia  which  covers  the  interosse- 
ous muscles,  and  separate  the  metacarpal  bones 
by  dividing  the  transverse  metacarpal  ligament.  A  dursa  is  fre- 
quently developed  between  their  digital  extremities. 

,  ,-      ,      These  muscles,  so  named  from  their  position, 

Interosseous  Muscles.      .      j  /•  .u       -j         r  .1.  .  1  l     ». 

extend  from  the  sides  of  the  metacarpal  bones 

to  the  bases  of  the  first  phalanges  and   the  extensor  tendons  of  the 

fingers.     In  each   interosseous  space   (except  the  first,   in  which 

there  is  only  an  abductor)  there  are  two  muscles,  one  of  which  is 

an  abductor,  the  other  an   adductor,  of  a  finger.     Thus  there  are 

sf7'<r/i  in  all,  four  of  which,  situated  on  the  back  of  the  hand,  are 

railed  dorsal;  the  remainder,  seen  only  in    the  palm,  are  called 

palmar.*    They  are  all  supplied  by  the  ulnar  nerve. 

Each   dorsal    interosseous    is    a    bipenniform 

muscle,  and  arises  from  the  opposite  sides  of 

two  contiguous  metacarpal  bones  (Figs.  138  and  140).     From  this 

double  origin  the  fibres  converge  to  a  tendon,  which  passes  between 

the  metacarpal  joints  of  the  finger,  and  is  inserted  into  the  side  of 

the  base  of  the  first  phalanx,  and  by  a  broad  expansion  into  the 

extensor  tendon  on  the  back  of  the  same  finger. 

The  first  dorsal  interosseous  muscle   {abductor  indicts)  is  largw 

than  the  others,  and  occupies  the  interval  between  the  thumb  soil 

forefinger.     It   arises  from  the  proximal  half  of  the  ulnar  side  of 

the  first  metacarpal  bone,  and  from  the  entire  length  of  the  nidi»l 

side  of  the  second  :    between   the  two  origins,  the   radial  artery 

passes  into  the  palm.     Its  fibres  converge  on  either  side  to  a  tendon. 


Dorsal  Interossei. 


•  If  we  consider  the  ailducior  pollicis  as  a  palmar  interosseous  muscle,  tl'''' 
would  be  four  palmar  and  four  dorsal — all  supplied  by  the  ulnar  nerve. 
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which  is  inserted  into  the  radial  side  of  the  first  phalanx  of  the  index 
finger  and  its  extensor  tendon. 

T\\t  ifcond dorsal  interosseous  vnwicXt  occupies  the  second  meta- 
carpal space.  It  is  inserted  inlo  the  radial  side  of  the  first  phalanx 
of  the  middle  finger  and  its  extensor  tendon. 

The  t/tird  and  fourth,  occupying  the  corresponding  metacarpal 
spaces,  are  inserted,  the  one  into  the  ulnar  side  of  the  middle,  the 
other  into  the  ulnar  side  of  the  ring  finger  (Fig.  138,  No.  22,  p. 

J75)- 

If  a  line  be  drawn  longitudinally  through  the  middle  finger,  as 
(presented  by  the  dotted   line  in  Fig.   140,  we  find  that  all  the 
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dorsal  interosseous  muscles  are  abductors  from  that  line ;  conse- 
quently, they  separate  the  fingers  from  each  other. 

.  It  requires  a  careful  examination  to  distinguish 

^^»«  mar   n  erosseous.  ^j^j^  ^^  ^^  muscles,  because   the  dorsal   mus- 

^^les  protrude  with  them  into  the  palm.  They  are  smaller  than  the 
^^Borsal,  and  each  arises  from  the  lateral  surface  of  only  one  meta- 
^Icarpal  bone — that,  namely,  connected  with  the  finger  into  which 
the  muscle  is  inserted  (Fig.  141).  They  terminate  in  small  ten- 
dons, which  pass  between  the  metacarpal  joints  of  the  fingers,  and 
are  inserted,  like  those  of  the  dorsal  muscles,  into  the  sides  of 
the  first  phalanges  and  the  extensor  tendons  on  the  back  of  the 
fingers. 
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'X\\t  first palnuir  interosieous  muscle  arises  from  the  ulnar  side  of 
the  second  metacar()al  bone,  and  is  inserted  into  the  ulnar  side  of 
the  index  finger.  The  second  and  third  arise,  the  one  from  the 
radial  side  of  the  fourth,  the  other  from  the  radial  side  of  the  fifth 
metacarpal  bone,  and  are  inserted  into  the  same  sides  of  the  ring 
and  little  fingers. 

The  palmar  interosseous  muscles  are  all  adductors  to  a  line  drawn 
through  the  middle  finger  (Fig.  141).  They  are,  therefore,  the 
opponents  of  the  dorsal  interosseous,  and  move  the  fingers  towards 
each  other.* 

The  palmar  and  dorsal  interossei  are  supplied  by  filaments  from 
the  deep  branch  of  the  ulnar  nerve  (Fig.  123,  No.  36,  p.  322). 


Sterno-clavicular 
Joint. 


DISSECTION  OF  THE  LIGAMENTS. 

The  inner  end  of  the  clavicle  articulates  with  the  comparatively 
small  and  shallow  excavation  on  the  upper  and 
outer  part  of  the  sternum,  and  is  an  arthrodia! 
joint.  The  security  of  the  joint  depends  upon 
the  great  strength  of  its  ligaments.  There  are  two  synovial  mem- 
branes, and  an  intervening  fibro-cartilage. 

The  anterior  sterno-clavicular  ligament  (Fig.  142)  consists  of  a 
strong  broad  band  of  ligamentous  fibres,  which  pass  obliquely 
downwards  and  inwards  over  the  front  of  tlie  joint,  from  the  inner 
end  of  the  clavicle  to  the  anterior  surface  of  the  sternum. 

The  posterior  sterno-clavicular  ligament  extends  over  the  back 
of  the  joint,  its  fibres  passing  downwards  and  forwards  from  the 
back  of  the  clavicle  to  the  back  of  the  sternum  in  a  similar  manner 
to  llie  anterior. 

The  interclavicular   ligament   connects  the  clavicles  directly. 

•  The  interossei,  probably,  also  assist  the  flexors  of  the  fingers  when  the  I^IW 
are  slightly  flexed  at  their  metacarpo-pfaalongeal  joints.  M.  Ducbeone  believe* 
that,  in  addition  to  their  usually  ascribed  function  of  abduction,  adduction,  sivl 
supplemental  flexion  at  the  melacarpo-phalongeal  articulation,  the  interossei  »«* 
as  extensors  of  the  second  and  third  phalanges;  the  common  extensor  tendon* 
acting  only  as  extensors  of  the  first  phalanges.  {^Phvsiolvgic  dti  A/ouv/mtHl',  l^-  • 
1867].  The  action  of  the  lumbricales  in  extending  the  second  and  third  phaliugt* 
(even  if  they  are  not  the  chief  factors  of  this  movement)  must  not  be  lost  sight  "'1 
for  in  a  cise,  recorded  in  St.  Bartholomnu s  Hospital  A'eports,  iSSl.in  «Iik' 
the  ulnar  nerve  had  been  divided  a  short  distance  alxjve  the  wrist-joint,  the  Jim 

fihalanges  of  the  ring  and  liule  fingers  were  bent  (extended)  upon  Iheir  ink* 
atiiig  metacarpal  bones,  the  second  and  third  phalanges  being  llexed  at  of*^* 
angles  u|X)n  their  proximal  phalanges;  the  index  and  middle  fingtrs  being  noitnil 
I  attribute  this  condition  to  paralysis  of  the  two  ulnar  lumbricales  and  not  ^>  lo** 
of  power  of  the  interossei.  I  have  seen  about  a  dozen  instances  of  division  of  tt^ 
ulnar  nerve,  and  in  all  of  them  the  same  condition  of  the  Utile  and  ring  finf«n 
has  existed. 
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ends  transversely  along  the  notch  of  the  sternum,  and  has  ; 
lad  attachment  to  the  upper  border  of  each  clavicle.     Betweenl 
t  clavicles  it  is  more  or  less  attached   to  the  sternum,  so  that  it 
ms  a  curve  with  the  concavity  upwards. 

The  three  ligaments  just  described  are  so  closely  connected 
t,  collectively,  they  form  for  the  joint  a  complete  fibrous  capsule 
such  strength  that  dislocation  of  it  is  rare. 

The  (osto-clavicular  or  rhomboid  ligament  connects  the  clavicle 
the  cartilage  of  the  first  rib.  It  ascends  obliquely  outwards  and 
Awards  from  the  cartilage  of  the  rib  to  a  rough  surface  beneath 
[sternal  end  of  the  clavicle.  Its  use  is  to  limit  the  elevation  of 
iclavicle.  There  is  such  constant  movement  between  the  clavicle 
)  the  cartilage  of  the  first  rib  that  a  well-marked  l>ursa  is  com- 
ply found  between  them. 


Fig.  143.— DuGRkM  or  thb  Stsiin(i  clavicular  Licamrntb. 
svicuUr  lignmcnl.     s.  Anterior  stemo-cUvicular  li^^amenl.     3.  Coittxlaviciibr  liga- 
4,  InterafUcuUr  fibro-carliUge. 

articular  fihro-cartilage. — To   see    this,   cut    through    the 
1,  the  anterior  and  posterior  ligaments  of  the  joint,  and 
clavicle.     It  is  nearly  circular  in  form,  and  thicker  at 
iference  than  the  centre,  in  which  there  is  sometimes  a 
\\\,  and   divides  the  articulation    into   two  cavities.     In- 
is  attached  to  the  cartilage  of  the  first  rib,  close  to  the 
[superiorly,  to    the  upper  part  of  the  clavicle  and  the 
jiar   lig.nment.     Its  circumference   is   inseparably  con- 
ihe  anterior  and  posterior  ligaments.* 


LUr  fibro-cartiliges  (menisci)  also  exist  in  the  following  joints: 

Vir,  tcmporomaxiHary,  knee,  and  wrisl  joints.      Professor   i^(ufn. 

tliil  intcrarticular  cartilajjes  augment  the  variety  of  movements 

iii^  for  instance  that  of  rotation  in  the  knee-joint,  in  addition  to 

Iniid  Dexion,  which  otherwise  would  tie  the  only  |x>ssiblc  ones. 
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'^\\^  first  palmar  interosseous  muscle  arises  from  the  ulnar  side  of 
the  second  metacarpal  bone,  and  is  inserted  into  the  ulnar  side  of 
the  index  finger.  The  second  and  third  arise,  the  one  from  the 
radial  side  of  the  fourth,  the  other  from  the  radial  side  of  the  fifth 
metacar|)al  hone,  and  are  inserted  into  the  same  sides  of  the  ring 
and  little  fingers. 

The  palmar  interosseous  muscles  are  all  adductors  to  a  line  drawn 
through  the  middle  finger  (Fig.  141).  They  are,  therefore,  the 
opponents  of  the  dorsal  interosseous,  and  move  the  fingers  towards 
each  other.* 

The  palmar  and  dorsal  interossei  are  supplied  by  filaments  from 
the  deep  branch  of  the  ulnar  nerve  (Fig.  123,  No.  36,  p.  382). 


DISSECTION  OF  THE  LIGAMENTS. 


Sterno-clavicular 
Joint. 


The  inner  end  of  the  clavicle  articulates  with  the  comparatively 
small  and  shallow  excavation  on  the  upf>er  and 
outer  part  of  the  sternum,  and  is  an  arthrodial 
joint.  The  security  of  the  joint  depends  upon 
the  great  strength  of  its  ligaments.  There  are  two  synovial  mem- 
branes, and  an  intervening  fibro-cartilage. 

The  anterior  sterno-clavicular  ligament  (Fig.  142)  consists  of  1 
strong  broad  band  of  ligamentous  fibres,  which  pass  obliquely 
downwards  and  inwards  over  the  front  of  the  joint,  from  the  inntr 
end  of  the  clavicle  to  the  anterior  .surface  of  the  sternum. 

The  posterior  sterno-clavicular  ligament  extends  over  the  back 
of  the  joint,  its  fibres  passing  downwards  and  forwards  from  the 
back  of  the  clavicle  to  the  back  of  the  sternum  in  a  similar  manner 
to  the  anterior. 

The  interclavicular   ligament   connects  the  clavicles  directly. 

*  The  interossei,  probably,  also  assist  the  flexors  of  the  fingers  when  the  latin 
are  slightly  flexed  at  their  metacarpo-phalangeal  joints.  M.  Ducbenne  believo 
that,  in  addition  to  their  usually  ascriiied  function  of  abtluction,  adduction,  tsA 
supplemental  flexion  at  the  meLncarpo-phaUngeal  articulation,  the  interouei  lO 
as  extensors  of  the  second  and  third  phalanges;  the  common  extensor  leodoni 
acting  only  as  extensors  of  the  first  phalanges.  (PJivsiologi/  dti  itcuvemtnti,  &'  • 
1867).  The  action  of  the  lumbricalcs  in  extending  ihe  second  and  third  phalangB 
(even  if  they  are  not  the  chief  facturs  of  this  movement)  must  not  ite  lost  sight  "!• 
for  in  a  case,  recorded  in  St.  Hitrlholomnu's  Hospilal  A'/ports,  iSSl,  in  whicli 
the  ulnar  nerve  had  been  divided  a  short  distance  above  the  wrist-joint,  tlK  («* 
phalanges  of  the  ring  and  little  fingers  were  bent  (extended)  upon  their  aitid 
lating  metacarpal  bones,  the  second  and  third  phalanges  being  flexed  ■■  ob(iis< 
angles  upon  their  proximal  phalanges;  the  index  and  middle  tingf  rs  being  DoraM'' 
I  attribute  this  condition  to  paralysis  of  the  two  ulnar  lumbricales  and  not  to  li* 
of  power  of  the  interossei.  I  have  seen  alout  a  dozen  instances  of  division  o'tl>' 
nlnar  nerve,  and  in  all  of  them  the  same  condition  of  the  little  and  ring  Aago* 
has  existed. 
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It  extends  transversely  along  the  notch  of  the  stemutn,  and  has  a 
broad  attachment  to  the  upper  border  of  each  clavicle.  Between 
the  clavicles  it  is  more  or  less  att.iched  to  the  sternum,  so  that  it 
forms  a  curve  with  the  concavity  upwards. 

The  three  ligaments  just  described  are  so  closely  connected 
that,  collectively,  they  form  for  the  joint  a  complete  fibrous  capsule 
of  such  strength  that  dislocation  of  it  is  rare. 

The  costo-claviciilar  or  rhomboid  ligament  connects  the  clavicle 
to  the  cartilage  of  the  first  rib.  It  ascends  obliquely  outwards  and 
backwards  from  (he  cartilage  of  the  rib  to  a  rough  surface  beneath 
the  sternal  end  of  the  clavicle.  Its  use  is  to  limit  the  elevation  of 
the  clavicle.  There  is  such  constant  movement  between  the  clavicle 
and  the  cartilage  of  the  first  rib  that  a  well-marked  bursa  is  com- 
monly found  between  tlieni. 


Fig.  143- — DiAGHAM  of  thk  Strrno  claviculam  Ligamrnts. 
Inlcn-lavtcular  ligAmcnt.     a.  Anterior  sterno-clavkuUr  ligamcnl.    3.  Ccvsto-cUvicular  Itga- 
ment.    4.  Intcntrlicular  fibro-caniUgc. 


Interarticular  fihro-carlilage. — To  see  this,  cut  through  the 
rhomboid,  the  anterior  and  posterior  ligaments  of  the  joint,  and 
raise  the  clavicle.  It  is  nearly  circular  in  form,  and  thicker  at 
the  circumference  than  the  centre,  in  which  there  is  sometimes  a 

crforation,  and    divides  tlie  articulation    into    two  cavities.     In- 

triorly,  it  is  attached  to  the  cartilage  of  the  first  rib,  close  to  the 
ternum  ;   superiorly,  to   the  upper  part  of  the  clavicle  and  the 

iterclavicular   ligament.     Its  circumference   is   inseparably  con- 

ected  with  the  anterior  and  posterior  ligaments.* 


*  Interarticnlar  fibro-cartUaget  (menisci)  alto  exist  in  (he  following  joints: 
Dmiaclaricular,  temporomaxillary,  Itnee,  and  wrist  joints.  Professor  Iluin- 
lias  shown  that  interArticuUr  cariiUt;es  augment  the  variety  of  movements 
I  jciiot,  permiuing  (or  instance  that  of  rolation  in  the  Icnee-joint,  in  adijition  lo 

M  of  extension  and  Hexion,  which  otherwise  would  be  the  only  possible  ones. 
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The  joint  is  provided  with  two  synovial  membranes  :  one  between 
the  articular  surface  of  the  sternum  and  ilie  inner  surface  of  the 
fibro-cartilage  ;  the  other  between  the  articular  surface  of  the  clavicle 
and  the  outer  surface  of  the  fibro-cartilage. 

This  interarticular  fibro-cartilage  is  a  structure  highly  elastic, 
without  admitting  of  any  stretching.  It  equalizes  pressure,  breaks 
shocks,  and  also  acts  as  a  ligament,  tending  to  prevent  the  clavicle 
from  being  driven  inwards  towards  the  mesial  line. 

Observe  the  relative  form  of  the  cartilaginous  surfaces  of  the 
bones :  that  of  the  sternum  is  slightly  concave  in  the  transverse, 
and  convex  in  the  antero-posterior  direction  ;  that  of  the  clavicle 
is  the  reverse. 

The  form  of  the  articular  surfaces  and  the  ligaments  of  a  joint 
being  known,  it  is  easy  to  understand  the  movements  of  which  it  is 
capable.  The  clavicle  can  be  moved  upon  the  sternum  in  a  direc- 
tion either  u|)»vards,  downwards,  backwards,  or  forwards  ;  it  also 
admits  of  circumduction.  These  movements,  though  limited  at 
the  sternum,  are  considerable  at  the  apex  of  the  shoulder.* 

The  outer  end  of  the  clavicle  articulates  with 
"joint""*^  "vicu  ar       ^j^^  acromion,  and  is  connected  by  strong  liga- 
ments to  the  coracoid  process  of  the  scapula. 

The  clavicle  and  the  acromion  articulate  with  each  other  by  two 
flat  oval  cartilaginous  surfaces,  of  which  the  planes  slant  inwards, 
and  the  longer  diameters  are  in  the  antero-posterior  direction.  It 
is  an  arthrodial  joint. 

The  superior  acromio-clavicular  ligament,  a  broad  band  of  par- 
allel ligamentous  fibres,  strengthened  by  the  aponeurosis  of  the 
trafiezius,  extends  from  the  upper  surface  of  the  acromion  to  the 
upper  surface  of  the  clavicle. 

The  inferior  acromio-clavicular  ligament,  of  less  strength,  extends 
along  the  under  surface  of  the  joint  from  bone  to  bone.-f 

An  interarticular fiiro-cartilage  is  sometimes  found  in  this  joint: 


*  Prof.  Humphry,  in  describing  the  moTetnenls  of  this  joint,  in  bis  vtlaiblc 

work,  "  On  the  Human  Skeleton,"  says,  "  The  movements allendant  on  elevilio* 
and  depression  of  the  shoulder  take  place  between  the  clavicle  and  the  ixlf' 
articular  li|;nmenl,  the  bone  rolatlny  upon  the  ligament  on  in  axis  drawn  froo 
l>efore  backwards  through  its  own  atlicular  facet.  When  the  shoulder  is  inu«<d 
forwards  and  backwards,  the  clavicle,  with  the  interarticular  ligament,  rolls  to  M"! 
fro  on  the  articular  surface  of  the  sternum,  revolving,  with  a  slightly  sliding  mo»^ 
meni,  round  an  axis  drawn  nearly  verlicilly  throunh  the  sternum.  In  the  circum- 
duction of  the  shoulder,  which  is  compounded  of  these  two  movemenis,  the  cU'"* 
revolves  upon  the  interarticular  cartilage,  and  the  latter,  with  the  cl.ivicle,  rolls  upm 
the  stenium." 

t  The  superior  and  inferior  ligaments  practically  make  •  capsular  ligainenl,  tail 
are  described  as  such  by  some  authors. 
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but  it  is  incomplete,  and  seldom  extends  lower  than  the  upper  half. 
There  is  only  one  synovial  membrane. 

Coraco-c/avicu/ar  ligament. — The   clavicle   is  connected  to    the 

coracoid   process   of  the   scapula    by    two   strong   ligaments — the 

conoiJ  and   trapezoid,  which,   being  continuous  with  each  other, 

should  be  considered  as  one.     The  trapezoid  ligament  is  the  more 

■  anterior  and  external.     Quadrilateral   in  shape,  it  arises  from  the 

back  of  the  upper  surface  of  the 
coracoid  process,  and  ascends 
obliquely  backwards  and  out- 
wards to  the  oblique  line  on  the 
under  aspect  of  the  clavicle, 
-  near  its  outer  end.  The  conoid 
ligament,  triangular  in  form,  is 
situated  behind  the  trapezoid 
ligament  to  the  posterior  border 
of  which  it  is  attached.  It  is 
fixed  at  its  apex  to  the  root  of 
the    coracoid    process,    ascends 

t,o  ..3-A«.HK.,v.™o,TH.ScAru,.o-  nearly  vertically,  and  is  attached 
CLATicfLAn  LicAHsm?,  AMD  o»  THE  by  its  basc  to  thc  cUvicle.  1  he 
s«o«Lo«-;o,KT.  coraco-clavicular    ligaments    fix 

1  rB(*«/Qid  portions  of  llie  coraco-clavicular      ,  ,  l  1       •    1  j 

ligament.  3.  Conoid  portiont  of  thc  contco-  the  SCapUla  tO  the  ClavlCle,  and 
cUvitiilar  ligament.  3.  Suprascapular  or  rirpvent  iinr)tit>  rnration  nf  the 
tramvcrw ligament.  4.  Cor..co-acromiaI  lik-a-  PrCVCni  UnOUC  rOiailOD  OI  IHC 
n.enl.      5.  Tendon   of   bicepi.      6     Cap.ular    SCapula.  When        tllC        claVlclc 

lieanient   of  the   shoulder-joint.     7.    Coraco-    •       /■        .  »     •        .,         i-  r     *l 

humeral  ligament.  8.  Forimen  in  the  capfu-  'S  fractUrcd  in  the  line  Of  the 
Ur  ligament  for  the  subscapularis  tendon.  attachment    of    the    CoraCO-clavi- 

cular  ligament,  there  is  little  or 
no  displacement  of  the  fractured  ends,  these  being  kept  in  plate  by 
the  ligament. 

These  are  two:  the  coraeo-acromial  or  triangu- 
lar ligament,  attached  by  its  apex  to  the  tip  of 
the  acromion  process,  and   by  its  base  to  the 
ler  border  of  the  coracoid  process  ;  it  is  separated  from  the  upper 
rt  of  the  capsule  of  the  shoulder  joint  by  a  large  bursa  ;  and  the 
\transv(rse  or   coracoid  ligament,  which  passes  across   the   supra- 
piilar  notch,  converting  it  into  a  foramen.     Tlie  suprascapular 
ssels  pass  over  the  foramen,  the  supra.scapular  nerve  through  it. 
The  articular  surface  of  the  head  of  the  humerus, 
forming  rather  more  than  one-third  of  a  sphere, 
moves  upon  the  shallow  glenoid  cavity  of  the  scajjiila,  which  is  of  an 
oval  form,  with  the  broader  end  downwards  and  the  long  diameter 
early  vertical.     The  security  of  the  joint  dejiends  not  upon  any 
echanical  contrivance  of  the  bones,  but  upon  the  great  strength 
and  number  of  the  ligaments  and  tendons  which  surround  and  are 


Ligaments  of  tbe 
Scapula. 


Shoulder-joint. 


^TlB 
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intimately  connected  with  it.     It  is  an  enarthrodial,  or  ball-and- 
socket  joint. 

To  admit  the  free  motion  of  the  head  of  the  humerus  upon  the 
glenoid  cavity  it  is  requisite  that  the  capsular  lif^amtnt  of  the  joint 
be  loose  and  cap-icious.  Accordingly,  the  head  of  the  bone,  when 
detached  from  its  muscular  connections,  may  be  separated  from  the 
glenoid  cavity  to  the  extent  of  an  inch  {2.^  cm.)  or  more,  without 
laceration  of  the  capsule.  This  explains  the  elongation  of  the  ami 
observed  in  some  cases  in  which  effusion  takes  place  into  the  joint; 
also  in  cases  of  paralysis  of  the  deltoid. 

'XVi  capsular  ligament  is  attached  above,  round  the  circumference 
of  the  glenoid  cavity  ;  below,  round  the  anatomical  neck  of  the 
humerus.  It  is  strongest  on  its  upper  aspect,  weakest  and  longest 
on  its  lower.  It  is  strengthened  on  its  upper  and  posterior  part  by 
the  tendons  of  the  supraspinatus,  infraspinatus,  and  teres  minor  ;  its 
inner  part  is  strengthened  by  the  broad  tendon  of  the  subscapularis 
and  the  coraco-humeral  ligament;  its  lower  part  by  the  long  head 
of  the  triceps. 

Thus  the  circumference  of  the  capsule  is  surrounded  by  tendons 
on  every  side,  excepting  a  small  space  towards  the  axilla.  If  the 
humerus  be  raised,  it  will  be  found  that  the  head  of  the  bone  rests 
upon  this  unprotected  portion  of  the  capsule,  between  the  tendons 
of  the  subscapularis  and  the  long  head  of  the  triceps;  through  this 
part  of  the  capsule  the  head  of  the  bone  is  first  protruded  in  dis- 
locations into  the  axilla. 

At  the  upper  and  inner  side  of  the  joint,  a  small  opening  i« 
observable  in  the  capsular  ligament,  through  which  the  tendon  of 
the  subscapularis  passes,  so  that  the  synovial  membrane  of  the  joint 
communicates  with  the  bursa  under  the  tendon  of  this  muscle.  ^ 
second  opening  exists  in  the  lower  part  of  the  front  of  the  capsular 
ligament,  where  the  tendon  of  the  biceps  emerges  from  the  joint. 
A  third  opening  occasionally  exists  between  the  joint,  and  a  buisa 
under  the  tendon  of  the  infraspinatus  muscle. 

The  upper  and  inner  surface  of  the  cajisule  is  strengthened  by 
a  strong  band  of  ligamentous  fibres,  called  the  coraco-humeral  ex 
accessory  ligament.  It  is  attached  to  the  root  of  the  coracoid  pro- 
cess, expands  over  the  upper  surface  of  the  capsule,  with  which  it 
is  inseparably  united,  and,  passing  downwards  and  outwards,  is 
attached  to  the  greater  tuberosity  of  the  humerus. 

Open  the  capsule  to  see  the  tendon  of  the  long  head  of  the  Incefi. 
It  arises  by  a  rounded  tendon  from  the  upper  margin  of  the  glenoid 
cavity,  and  is  continuous  with   the  glenoid   ligament ;  becoming 
slightly  flattened,  it  passes  over  the  head  of  the  humerus,  A<  • 
through  the  groove  between  the  two  tuberosities,  and,  after  (>  - 
the  capsular  ligament    of   the    shoulder-joint,  it  passes  along  ilx 
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Iticipital  groove,  being  retained  in  situ  by  an  aponeurotic  prolon- 
gation from  the  tendon  of  the  pectoralis  major.  It  is  loose  and 
moveable  within  the  joint.  It  acts  like  a  strap,  keeping  down 
the  head  of  the  bone  when  the  arm  is  raised  by  the  deltoid,  and 
then  might  be  considered  as  taking  the  part  of  a  ligament  of  the 
joint. 

The  tendon  of  the  biceps,  strictly  speaking,  does  not  perforate 
the  synovial  membrane  of  the  joint.  It  is  enclosed  in  a  tubular 
sheath,  which  is  reflected  over  it  at  its  attachment  to  the  glenoid 
cavity,  and  accompanies  it  for  two  inches  (j  cm.)  down  the  groove 
of  the  humerus.  During  the  earlier  part  of  foetal  life,  it  is  con- 
nected to  ihe  capsule  by  a  fold  of  synovial  membrane,  which  sub- 
sequently disap|>ears. 

The  margin  of  the  glenoid  cavity  of  the  scapula  is  surrounded 

by  a  fiihro-cartilaginous  band  of  considerable  thickness,  called  the 

^^^enoiii  ligamenl.     This  not  only  enlarges,  but  deepens  the  cavity. 

^^Bupcriorly,  it  is  continuous  on  either  side  with   the  tendon  of  the 

^Kiceps;  inferiorly,  with  the  tendon  of  the  triceps;  in  the  rest  of 

^^■ts  circumference  it  is  attached  to  the  edge  of  the  cavity. 

^"^    The  cartilage  covering  the  head  of  the  humerus  is  thicker  at  the 

centre  than  at  the  circumference.     The  reverse  is  the  case  in  the 

glenoid  cavity. 

Tlie  synovial  membrane  lining  the  under  surface  of  the  capsule 
is  reflected  around  the  tendon  of  the  biceps,  and  passes  with  it  in 
the  form  of  a  cul-de-sac  down  the  bicipital  groove.  On  the  inner 
side  of  the  joint  it  always  communicates  with  the  bursa  beneath  the 
tendon  of  the  subscapularis. 

There  is  also  a  large  bursa  situated  between  the  capsule  and  the 
deltoid  muscle,  which  does  not  communicate  with  the  joint. 

The  muscles  in  relation  with  the  joint  are :  above,  the  snpra- 
spinatus  ;  behind,  the  infraspinatus  and  teres  minor  ;  below,  the 
long  head  of  the  triceps;  internally,  the  subscapularis;  and,  inside 
the  joint,  the  long  head  of  the  biceps. 

The  shoulder-joint  is  an  enarthrodial  joint,  and  has  a  moreexten- 

Kive  range  of  motion  than  any  other  joint  in  the  body  ;  it  is  what 
aechanics  call  a  universal  joint.  It  is  rai>able  of  motion  forwards 
nd  backwards,  of  adduction,  abduction,  circumduction,  and  rota- 
ion.  The  various  movements  are  limited  chiefly  by  the  surround- 
ing muscles  and  by  atmospheric  pressure,  for  the  capsule  is  so  lax 
as  to  offer  no  obstacle  to  the  freedom  of  movement  in  any  direction. 
The  amount  of  rotation  which  the  head  of  the  humerus  is  capable 
of,  is  to  the  extent  of  a  quarter  of  a  circle. 

The  movements  of  which  the  shoulder-joint  is  capable  are 
effected  by  the  following  muscles :  thus — 

£xtension  is  effiscted  bv  the  posterior  fibres  of  the  deltoid,  latis- 
53 


J 


386 


THE   ELBOW-JOINT. 


simus  dorsi,  teres  major,  and  (when  the  arni  is  raised)  by  the  infra- 
spinatus and  teres  minor. 

Flexion,  by  the  anterior  fibres  of  the  deltoid,  coraco-brachialk, 
andtlie  pectoralis  major  (slightly). 

Abduction,  by  the  deltoid  and  the  supraspinatus. 
Aiiduction,  by  the  pectoralis  major,  latissimus  dorsi,  teres  major, 
coraco-brachialis ;  and  (when  the  arm  is  raised)  by  the  subscapularis. 
Rotation  inwards,  by  the  subscapularis,  latissimus  dorsi,  and  teres 
major. 

Rotation  outtoardi,  by  the  infraspinatus  and  the  teres  minor.* 
..        .  .  The  elbow-joint  is  a  gingtymus  or  hinge-joint. 

'•'  The  larger  sigmoid  cavity  of  the  ulna  is  adapted 

to  the  trochlea  upon  the  lower  end  of  the  humerus,  admitting  only 
of  flexion  and  extension  ;  while  the  shallow 
excavation  upon  the  head  of  the  radius  ad- 
mits not  only  of  flexion  and  extension,  but 
of  central  rotation,  upon  the  rounded  artic- 
ular eminence  {capitellum)  of  the  humerus, 
and  of  peripheral  rotation  at  the  superior 
radio-ulnar  articulation. 

The  joint  is  secured  in  front  and  behind 
by  anterior  and  posterior  ligaments,  and 
laterally  by  two  strong  lateral  ligaroenti. 
No  ligament  is  .attached  to  the  head  of  the 
radius,  otherwise  its  rotatory  movement 
would  be  impeded.  The  head  is  simply 
surrounded  by  a  ligamentous  collar,  called 
the  annular  ligament,  within  which  it  freeljr 
rolls  in  pronation  and  supination  of  the  hand. 
The  anterior  ligament  consists  of  broad, 
thin  ligamentous  fibres,  attached  above  I" 
the  front  of  the  humerus,  above  the  corn- 
noid  fossa,  below  to  the  coronoid  process  of 
the  ulna  and  to- the  orbicular  ligament,  and 
continuous  on  each  side  with  the  lateral  liga- 
ments. Some  of  the  fibres  cross  each  otlicf 
at  right  angles. 

The  posterior  ligament  is  comi>osed  of 
thin  loose  fibres  attached  above  to  the  margin  of  the  olecranon 
fossa,  below  to  the  border  of  the  olecranon,  and  spread  ov«r  the 
posterior  aspect  of  the  joint.  . 


Fig.  144.— Ligamihtsop  the 
euuiw-joint. 

a.  F.siemal  (.iicnl  liuamcnl. 
A.  UrtwculMr  or  anniiUr  lien* 
mcnt.     c.   Pan  of  inteni.-it  la- 


teral ligamcnL 
reoioveu  from 
ligamenl. 


Radh)«, 
anntiUr 


•  With  llie  humerus  vertical  the  supraspinatus  will  act  as  an  exiernil  rotator.  " 
&boulil  also  be  borne  in  mind  that  tlie  joint  depends  more  for  its  strength  a(»ii  l5* 
muscles  and  ibeir  tendons  which  surround  it  than  u(ion  the  ligaments.     (A.  H) 
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The  internal  lateral  ligament  is  triangular,  and  is  divided  into 

o  portions,  an  anterior  and  a  posterior.  Its  anterior  part  is 
tiaciied  to  the  front  of  the  internal  condyle  of  the  hunnenis  ;  from 
this  point  the  fibres  radiate,  and  are  inserted  along  the  inner  mar- 
gin of  the  coronoid  process  of  the  ulna.  T\\t posterior  (tart  is  also 
triangular,  and  passes  from  the  back  part  o"f  the  internal  condyle 
to  the  inner  border  of  the  olecranon. 

A  band  of  fibres  extends  transversely  from  the  olecranon  to  the 
coronoid  process,  across  a  notch  observable  on  the  inner  side  of  the 
sigmoid  cavity  ;  through  this  notch  small  vessels  pass  into  the  Joint. 

The  external  lateral  ligament  is  attached  to  the  external  condyle 
of  the  humerus,  and  is  in  intimate  connection  with  the  conmion 
tendon  of  the  extensors.  The  fibres  spread  out  as  they  descend, 
and  are  interwoven  with  the  annular  ligament  surrounding  the 
head  of  the  radius. 

The  preceding  ligaments,  collectively,  form  a  continuous  capsule 

for  the  joint. 

_         .      „    ..      ,        'Vhn  orliieular  or  annular  lieament  of  the  radius 
Superior  Radio-ulnar    ,  1       .  .u         r       .1        r         ■  t^         j   . 

Articulation.  forms  about  three- fourths  of  a  ring.     Its  ends 

are  attached  to  the  anterior  and  posterior 
borders  of  the  les.ser  sigmoid  cavity  of  the  ulna,  and  is  broader  in 
the  middle  than  at  either  end.  Its  lower  border  is  straight;  its 
tipper  border  is  convex,  and  connected  with  the  anterior  and  ex- 
ternal lateral  ligaments.  With  this  sigmoid  cavity  it  forms  a  com- 
plete collar,  wiitch  encircles  the  head,  and  part  of  the  neck,  of  the 
radius.  The  lower  part  of  the  ring  is  narrower  than  the  upper,  the 
better  to  clasp  the  neck  of  the  radius,  and  maintain  it  more  accu- 
rately in  position. 

Synovial  membrane  of  the  elbow-joint, — Open  the  joint  by  a 
transverse  incision  in  front,  and  observe  the  relative  adaptation  of 
the  cartilaginous  surfaces  of  the  bones.  The  synovial  membrane 
lines  the  interior  of  the  capsule,  and  forms  a  cul-de-sac  between 
the  head  of  the  radius  and  its  annular  ligament.  It  is  widest  and 
loosest  under  the  tendon  of  the  triceps.  Where  the  membrane  is 
reflected  from  the  bones  upon  the  ligaments,  there  is  more  or  less 
adijxise  tissue,  particularly  in  the  fossae  on  the  front  and  back  part 
of  the  lower  end  of  the  humerus. 

The  only  movements  permitted  between  the  humerus  and  the 
a  are  those  of  flexion  and  extension,  both  of  which  are  limited 
ly  the  ligaments  and  tendons  in  front  of  and  behind  the  joint,  and 
probably  not  by  the  coronoid  and  olecranon  processes.  The  head 
of  the  radius  is  most  in  contact  with  the  capitellum  of  the  humerus 
during  semiflexion  and  semipronation  ;  and  it  is  kept,  by  the  strong 
orbicular  ligament  which  surrounds  the  neck  of  the  radius,  from 
being  dislocated  forwards  by  the  biceps.     The  movement  at  the 
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brane. 


superior  radio-ulnar  articulation  is  that  of  rotation  in  the  lesser 
sigmoid  cavity  of  the  ulna,  forming  an  example  of  a  lateral  gin- 
glymus  or  diarthrosis  rotatoria.  It  is  by  this  rotation  of  the  head 
of  the  radius  that  the  hand  is  carried  through  an  extensive  range 
of  pronation  and  supination  ;  for  it  is  articulated  only  to  the  lower 
end  of  the  radius,  the  ulna  being  excluded  by  the  interartiailar 
fibro-cartilage  from  taking  any  share  in  the  movement  at  the  wrist- 
joint. 

This  is  an  aponeurotic  septum,  stretched  be- 
tween the  interosseous  ridges  of  the  radius 
and  ulna,  of  which  the  chief  purpose  is  to 
afford  an  increase  of  surface  for  the  attachment  of  muscles.  The 
septum  is  deficient  above,  beginning  about  an  inch  (^.j  .•/«.)  below 
the  tubercle  of  the  radius,  and  thus  permits  free  rotation  of  that 
bone.  Its  fibres  extend  obliquely  downwards  from  the  radius  to 
the  ulna.  It  is  perforated  in  its  lower  third  by  the  anterior  inter- 
osseous vessels. 

The  name  of  round  or  ob/ique  ligament  is  given  to  a  thin  band 
of  fibres,  which  extends  obliquely  between  the  bones  of  the  fore- 
arm in  a  direction  contrary  to  those  of  the  interosseous  membrane. 
It  is  attached,  superiorly,  to  the  front  surface  of  the  ulna,  near  the 
outer  side  of  the  coronoid  process ;  inferiorly,  to  the  radius  imme- 
diately below  the  tubercle.  Between  this  ligament  and  the  upper 
border  of  the  interosseous  membrane  is  a  triangular  interval  through 
which  the  posterior  interosseous  artery  passes  to  the  back  of  the 
forearm.  A  bursa  intervenes  between  the  oblique  ligament  and 
the  insertion  of  the  tendon  of  the  bicejjs.  The  use  of  this  ligament 
is  to  limit  supination  of  the  radius. 

,  ,  .  „  ,.  ,  This  joint  is  a  lateral  ginglymus,  and  is  formed 
Inferior  Radio-ulnar    ■      .•      ■  ?  r  .i     i  .a 

Articulation  "V  '"^  inner  concave  surface  of  the  lower  end 

of  the  radius  rotating  upon  the  convex  heid 
of  the  ulna ;  which  mechanism  is  essential  to  the  pronation  and 
supination  of  the  hand.  These  corresponding  surfaces  are  encrusted 
with  a  thin  layer  of  cartilage,  and  are  provided  with  a  very  loose 
synovial  membrane.  The  surfaces  are  maintained  in  position  by 
an  anterior  and  a  posterior  radio-ulnar  ligament,  and  a  trianguli' 
fibro-cartilage. 

The  anterior  radio-ulnar  ligament  is  a  thin  fasciculus  extending 
obliquely  inwards  from  the  anterior  border  of  the  sigmoid  cavity  of 
the  radius  to  the  head  of  the  ulna. 

T\\& posteriar  radio-ulnar  ligament  ^A^e^  from  the  posterior  lx)r- 
der  of  the  sigmoid  cavity  to  the  posterior  surface  of  the  styloid 
process  of  the  ulna. 

The  triangular  fibro-cartilage  between  the  radius  and  ulni  •* 
the  principal  uniting  medium  between  the  bones.     To  see  it,  si* 
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h  the  bones  of  the  forearm,  and  separate  them  by  cutting 
;h  the  interosseous  membrane,  and  opening  the  synovial 
rane  of  the  joint  between  the  lower  ends.  Thus  a  good  view 
jned  of  the  fibro-cartilage  which  connects  them  (Fig.  145). 
riangular,  and  placed  transversely  at  the  lower  end  of  the 
ailing  up  the  interval  caused  by  the  greater  length  of  the 
Its  base  is  attached  to  the  lower  end  of  the  radius  ;  its 
D  a  depression  at  the  root  of  the  styloid  process. of  the  ulna. 
tin  at  the  base  and  centre, 
r  at  the  apex  and  sides, 
ipcr  surface  is  in  contact 
he  ulna,  and  covered  by 
riovial  membrane  of  the  in- 
fadio-ulnar  joint ;  its  lower 
t,  forming  a  part  of  the 
oini,  is  contiguous  with 
neiformbone.  Its  borders 
mnected  with  the  anterior 
•osterior  ligaments  of  the 
In  some  instances  there 
iperture  in  the  centre, 
en,  from  accident  or  dis- 
this  fibro-cartilage  gets 
led  from  the  radius,  the 
[uence  is  an  abnormal  pro- 
l  of  the  lower  end  of  the 

synovia/  membrane  of  this 
t  distinct  from  that  of  the 
except  in  the  case  of  a 
ition  through  the  fibro- 
ge.  On  account  of  its 
ooseness,  necessary  for  the 
)tation  of  the  radius,  it  is 
membtana  saaiformis. 

movement  between  the  lower  ends  of  the  radius  and  ulna 
to  the  rotation  of  the  radius  round  the  articular  head  of  the 
ind  is  confined  to  rotation  forwards  or  pronation,  and  to 
)n  backwards  or  supination  :  the  extent  of  movement  being 
1  by  the  anterior  and  posterior  ligaments. 

.  Tills  is  an   arthrodial   joint,  and  is  formed  : 

it^int  above,  by  the  lower  end  of  the  radius  and  the 

distal  surface  of  the  triangular  fibro-cartilage  ; 

by  the  scaphoid,  semilunar  and  cuneiform  bones  ;  the  two 
:ulate  with  the  two  facets  on  the  radius,  the  latter  with 


Fig.  145. — Dia(;ram  op  thk  L.tGAMiiNTa  and 
Synovial  MBMniiANK»npTHK  Wkist-joiitt. 

I.  F.xtcrnal  lateral  licnment.  a.  Internal  lat- 
eral IJKameiit.  i.  Inlerarticular  fibrtxarli- 
lage  between  ratilas  and  ulna.  4.  Interos^eoiu 
ligaments.  $,  {.ateral  ligaments  of  the  tnlcr- 
caipal  joint. 


39° 


CARPAL  ARTICULATIONS. 


the  fibro-cartilage.  The  three  carpal  bones  form  a  convex  surface 
which  is  received  into  the  concavity  formed  by  the  radius  and  the 
cartilage.  The  joint  is  secured  by  an  anterior,  a  posterior  and 
two  lateral  ligaments. 

The  exiernat  lattral  ligament  extends  from  the  tip  of  the  styloid 
process  of  the  radius  to  the  outer  side  of  the  scaphoid  bone,  to  the 
anterior  annular  ligament,  and  to  the  trapezium. 

The  internal  lateral  ligament  is  round,  and  proceeds  from  the 
extremity  of  the  styloid  process  of  the  ulna  to  the  cuneiform  bone. 
Another  fasciculus  is  attached  to  the  pisiform  bone  and  the  anterior 
annular  ligament. 

The  anterior  ligament  consists  of  two  or  more  broad  bands  of 
ligamentous  fibres,  which  extend  from  the  lower  end  of  the  radius 
to  the  first  row  of  carpal  bones,  except  the  pisiform. 

'Y\\t  posterior  ligament,  weaker  than  the  preceding,  proceeds  frotn 
the  posterior  surface  of  the  lower  end  of  the  radius,  and  is  attached 
to  the  posterior  surfaces  of  the»first  row  of  carpal  bones. 

The  synovial  membrane  lines  the  under  surface  of  the  triangular 
fibro-cartilage  at  the  end  of  the  ulna,  is  reflected  over  the  several 
ligaments  of  the  joint,  and  thence  upon  the  first  row  of  the  carpal 
bones  (Fig.  145). 

This  articulation  allows  of  all  the  movementsofenarthrodial  joints, 
except  that  of  rotation  :  thus,  it  allows  of  flexion,  extension,  abduc- 
tion, adduction,  and  circumduction,  so  that  it  is,  strictly  speaking, 
only  an  arthrodial  joint. 

_        1  I  -  ,  '^^^  bones  of  the  carpus  are  arranged  in  two 

arpa  joi    a.  rows,  an  upper  and  a  lower,  adapted    to  each 

other  so  as  to  form  between  them  a  joint.  'J'he  articulations  may 
be  best  arranged  in  three  sets  :  those  between  the  carjial  bones  of 
the  first  row  ;  between  those  of  the  second  row  ;  and  the  articulation 
of  the  two  rows  with  each  other :  they  are  all  examples  of  arthro- 
dial joints. 

a.  The  Jlrs/  row  of  carpal  bones  are  connected  together  by  tw( 
palmar,  two  dorsal,  and  two  interosseous  ligaments. 

The  dorsal  and  palmar  transverse  ligaments  proceed,  on  ti 
dorsal  and  palmar  aspects,  from  the  scaphoid  to  the  semilunar  bone, 
and  from  the  semilunar  to  the  cuneiform  bone :  the  dorsal  being 
the  stronger  ;  the  interosseous  ligaments  connect  the  semilunar  with 
the  bones  on  each  side  of  it  (Fig.  145). 

The  pisiform  bone  is  articulated  to  the  palmar  surface  of  the 
cuneiform  bone,  to  which  it  is  united  by  a  fibrous  capsule.  In- 
feriorly,  it  is  attached  by  two  strong  ligaments,  the  one  to  the 
unciform  bone,  the  other  to  the  carpal  end  of  the  filth  nicra- 
carpal  bone.  This  articulation  has  a  distinct  synovial  mem- 
brane. 
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\i.  "XyAt  secoml  r<mi  of  carpal  bones  is  connected  by  three  dorsal, 
l>altnar,  and  two  interosseous  ligaments. 
The  dorsal  and  palmar  ligaments  pass  transversely  from  one  .to 
other.     There  are  usually  (wo  interosseous  ligaments,  one  on 
■jer  side  of  the  os  magnum  ;  sometimes  there  is  a  third,  between 
trapezium   and  trapezoid  bones  ;   they  are  thicker  and  stronger 
in   those  of  the  upper  row,  and   unite   the  bones  more  firmly 
fether. 
,  The  first  row  of  carpal  bones  is  arranged   in  the  form  of  an 
1,  so  as  to  receive  the  corresponding  surfaces  of  the  os  magnum 
unciforme.     External  to  the  os  magnum,  the  trap>ezium  and 
ipezoid  bones  present  a  slightly  concave  surface,  which  articulates 
the  scaphoid.     In   this  way  a  joint,  admitting  of  flexion  and 
(tension  only,  is  formed  between  the  up])er  and  lower  row. 
,The  two  rows  of  carpal  bones  3irt  connected   together  by  palmar 
'  dorsal   ligaments,  and  by  an  external  and  an   internal   lateral 
»ment. 

•palmar  ligaments  consist  of  strong  ligamentous  fibres,  which 
;  obliquely  from  the  bones  of  the  first  to  those  of  the  second 

The  dorsal  ligaments  consist   of  oblique  and   transverse   fibres 
"lich  connect  the  dorsal  surfaces  of  the  bones  of  the  upper  with  the 
rer  row. 

The  external  lateral  ligament,   very  distinct,    passes    from    the 
iphoid  to  the   trapezium  :   the  internal  lateral  ligament  from  the 

iform  to  the  unciform. 
Divide   the   ligaments  to  see  the  manner  in  which  the  carpal 
>nec  articulate  with  one  anotlier.     Their  surfaces  are  crusted  with 
rtilage,  and  have  a  common  synovial  membrane  which  is  very  ex- 
rnsive  and  lines  the  distal  surfaces  of  the  scaphoid,  semilunar,  and 
cuneiform  bones ;    it  then   passes  forwards  between  the  trapezium 
Bpd  trapezoid,  the  tra[>ezoid  and  os  magnum,  the  os  magnum  and 
^^■e  cuneiform  to  the  articulations  between  the  second  row  of  carpal 
Hones  and  the  metacarpal  bones  of  the  four  fingers  (Fig.  145). 
Bf.  The  trapezium  presents  a  cartilaginous  surface, 

T»ini6    e  ween  convex  in  the  transverse,  and  concave  in  the 

antero-posterior  direction  {i.e.  saddle-shai)ed), 
which  articulates  with  the  cartilaginous  sur- 
face on  the  metacarpal  bone  of  the  thumb, 
concave  and  convex  in  the  opposite  directions.  This  peculiar 
adaptation  of  the  two  surfaces  permits  the  several  movements  of 
the  thumb — viz.,  flexion,  extension,  abduction,  and  adduction  ; 
consequently  circumduction.  It  is  an  arthrodial  joint,  but  permits 
of  such  extensive  movement,  that  it  is  described  by  some  anatomists 
■I  or»e  by  "  reciprocal  reception."     Thus  we  are  enabled  to  oppose 


aims  between 
Trapezium  and 
ttie   First  Meta- 
carpal Bone. 
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*lhe  thumb  to  all  the  fingers,  which  is  one  of  the  great  characteristics 
of  the  human  hand.  The  joint  is  surrounded  by  a  capsular  liga- 
w^b/ sufficiently  loose  to  admit  free  motion,  and  stronger  on  the 
dorsal  than  on  the  palmar  aspect.  The  security  of  the  joint  is  in- 
creased by  the  muscles  which  surround  it.  It  has  a  separate 
synovial  membrane. 

The  metacarpal  bones  of  the  fingers  are  con- 
nected to  the  second  row  of  the  carf)al  bones 
by   ligaments  upon   their  palmar  and  dorsal 
surfaces,  and  by  interosseous  ligaments. 

The  dorsal  ligaments  are  the  stronger.  The  metacarpal  bone 
of  the  forefinger  has  two:  one  from  the  trapezium,  the  other  from 
the  trai)ezoid  bone.  That  of  the  middle  finger  has  also  two,  pro- 
ceeding froilY  the  OS  magnum  and  the  os  trapezoides.  That  of  the 
ring  finger  has  also  two,  proceeding  from  the  os  magnum  and  the 
unciform  bone.  That  of  the  little  finger  has  one  only,  from  the 
unciform  bone. 

The  palmar  ligaments  are  arranged  nearly  upon  a  similar  plan. 
The  metacarpal  bone  of  the  forefinger  has  one  from  the  trapezoid 
bone.  That  of  the  middle  finger  has  three,  proceeding  from  the 
trapezium,  the  os  magnum,  and  the  unciform  bone.  Those  of  the 
ring  and  little  fingers  have  each  one,  from  the  unciform  bone. 

Besides  the  preceding  ligaments,  there  are  some  of  considerable 
strength,  called  the  interosseous.      They  proceed  from  the  adjace 
sides  of  the  os  magnum  and  the  os  unciforme,  descend  verticalf 
and  are  fixed  into  the  radial  side  of  the  metacarpal  bone  of  th" 
middle  and  ring  fingers  (Fig.  145).     This  ligament   occasionally 
isolates  (he  synovial  membrane  ot  the  two  inner  metacarpal  boa 
from  the  common  synovial  membrane  of  the  carpus. 

Separate  the  metacarpal  bones  from  the  carpus,  and  obser 
the  relative  form  of  their  contiguous  surfaces.  The  metacarp 
bones  of  the  fore  and  middle  fingers  are  adapted  to  the  carpus  ir 
such  an  angular  manner  as  to  be  almost  immoveable.  The  meti 
carpal  bone  of  the  ring  finger,  having  a  plane  articular  surfx 
with  the  unciform  bone,  admits  of  more  motion.  Still  gr 
motion  is  [lermitted  between  the  unciform  and  the  metacarpal  i 
of  the  little  finger,  the  articular  surface  of  each  being  slighd 
concave  and  convex  in  opposite  directions.  Tiie  greater  freedom 
of  motion  of  the  metacarpal  bone  of  the  little  finger  is  essential  to 
the  expansion  and  contraction  of  the  palm. 

The  carpal  extremities  of  the  metacarpal  bones  of  the  fingers  are 
connected  with  each   other  hy  palmar  dnd  dorsal  transverse  lipi- 
nients.     They  are  also  connected  by  interosseous  ligaments,  \ 
extend   between   (he   bones,  immediately  below   their  conn., : 
cartilaginous  surfaces. 
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Fingers. 


The  distal  extremitiei  of  these  bones  are  loosely  connected  on 

rir  palmar  aspect  by  the  transverse  metacarpal  \\%7im^xi\.. 

-=         .  ,  ,,     ^  There  are  five,  sometimes  six,  distinct  synovial 

Synovial  Membranes  ,  »      .l      i  j      x-  .l 

of  the  Wrist.  membranes,  proper  to  the  lower  end  of  the 

radius,  and  the  several  bones  of  the  carpus 

(Fig.  145,  p.  389)  as  follows: — 

a.  One  between  the  lower  end  of  the  radius  and  the  ulna. 

l>.  One  between  the  radius  and  the  first  row  of  carpal  bones.  I 

Kc.  One  between  the  trapezium  and  the  metacarpal  bone  of  the 
thumb.  ^ 

d.  One  between  the  cuneiform  and  pisiform  bones. 
€.  One  between  the  first  and  second   rows  of  carpal  bones  (the 
I        intercarpal  joint).     This  extends  to  the  metacarpal  bones 
of  the  four  inner  fingers. 
The  interosseous  ligament  between   the  os  magnum   and    ring 
finger  occasionally  shuts  off  the  synovial  membrane  between   the 
unciform  and  two  inner  metacarpal  bones  from  the  large  intercarpal 
sac ;  thus  making  the  sixth  distinct  synovial  membrane. 

The  first  phalanx  of  the  finger  presents  a  shal- 
low oval  cavity,  crusted  with  cartilage,  with 
the  broad  diameter  in  the  transverse  direction, 
to  articulate  with  the  round  cartilaginous  head  of  the  metacarpal 
bone,  of  which  the  articular  surface  is  elongated  in  the  antero-pos- 
terior  direction,  and  of  greater  extent  on  its  palmar  than  its  dorsal 
aspect.  This  formation  of  parts  permits  flexion  of  the  finger  to  a 
greater  degree  than  extension  ;  and  also  a  slight  lateral  movement. 
Each  joint  is  provided  with  two  strong /a/^rrf/ ligaments,  and  an 
anterior  ox  palmar  ligament. 

The  lateral  ligaments  arise  from  the  tubercles  on  either  side  of 
each  metacarpal  bone,  and,  inclining  slightly  forward,  are  inserted 
into  the  sides  of  the  base  of  the  first  phalanx  of  the  finger. 

The   anterior   (glenoiil)    ligament   is   a   thick,   compact,   fibrous 
structure,  which  extends  over  the  palmar  surface  of  the  joint  be- 
tireen  the  lateral  ligaments.     Its  distal  end  is  firmly  attached  to 
■ifc  base  of  the  first   phalanx  of  the  finger  ;   its  proximal  end  is 
^pbcly  adherent  to  the  rough  surface  above  the  head  of  the  meta- 
carpal bone.     On  either  side  it  is  inseparably  connected  with  the 
lateral  ligaments,  so  that  witli  them  it  forms  a  strong  cajisule  over 
the  front  and  sides  of  the  joint.     Its  superficial  surface,  firmly  con- 
nected with   the   transverse  ligament,   is  slightly  grooved   for  the 
play  of  the  flexor  tendons ;  its  deep  surface  is  adapted  to  cover  the 
head  of  the  metacarpal  bone.     Two  sesamoid  bones  are  found  in 
the  palmar  ligament  belonging  to  the  joint  between  the  metacarpal 
l>one  and  the  first  phalanx  of  the  thumb. 
The   palmar  ligaments  have  a  surgical  importance  for  the  follow- 
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Second  and  Last 
Joint  of  the 
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ing  reason  :  In  dislocation  of  the  fingers,  the  facility  of  redaction 
raainly  depends  upon  the  extent  to  which  the  glenoid  ligament  is 
injured.  If  it  be  inucl)  torn,  there  is  but  little  difficulty:  if  entire, 
the  reduction  may  require  much  manipulation. 

These  joints  are  secured  on  their  dorsal  aspect  by  the  extensor 
tendon,  and  the  expansion  proceeding  from  it  on  either  side. 
Their  synovial  membranes  are  loose,  esp>ecially  beneath  the  ex- 
tensor tendons. 

The  corresponding  articular  surfaces  of  the 
pbalanges  of  the  fingers  and  thumb  are  so 
shaped  as  to  form  a  hinge-joint,  and,  there- 
fore, incapable  of  lateral  movement.  The 
ligaments  connecting  them  are  similar  in  every  respect  to  those  be- 
tween the  metacarpal  bones  and  the  first  phalanges.  The  palmar 
ligament  of  the  last  joint  of  Che  thumb  generally  contains  a  sesamoid 
bone. 

The  wrist-joint  is  a  complex  articulation,  in  which  the  seat  of 
movement  is  partly  in  the  radio-carpal,  and  partly  in  the  inter- 
carpal articulation.  Thus  the  hand  at  the  radio-carpal  joint  is 
capable  of  extension  (dorsi-flexion)  and  flexion,  the  latter  being 
the  most  free;  it  is  also  capable  of  adduction  (ulnar  flexion)  tod 
of  abduction  (radial  flexion)  to  a  lesser  extent.  Between  the  carpil 
bones  and  carpo-metacarpal  bones,  the  movement  which  takes  plafc 
when  the  hand  is  pressed  down  so  as  to  support  the  weight  of  ibc 
body,  is  that  of  separation  of  the  anterior  part  of  their  apposed 
surfaces;  undue  separation  being  prevented  by  the  interosseous  and 
palmar  ligaments.  The  articulation  between  the  unciform  and 
fourth  and  fifth  metacarpals  is  not  so  firm  as  that  between  the  oth<f 
carpo-metacarpal  bones,  consequently  there  is  greater  freedom  of 
motion  forwards,  seen  in  deepening  the  palm  and  in  shutting  the 
hand.  The  movements  at  the  metacarpo-phalangeal  articulation 
are  those  of  extension  and  flexion,  of  adduction  and  abduction,  the 
two  latter  being  most  marked  in  extension  of  the  finger.  Between 
the  thumb  and  trapezium  all  the  movements  of  an  enarthrodiil 
joint  exist,  except  that  of  rotation  ;  a  little  rotation  probably  tako 
place  when  the  metacarpal  bone  is  flexed.  In  the  interphal.ingeil 
and  phalangeal  joints,  the  only  movements  permitted  arc  those  0/ 
extension  and  flexion. 


DISSECTION  OF  THE  ABDOMEN. 

The  body  sliould  be  sufficiently  raised  by  placing  blocks  beneath 
,       M    If"  *^^  buttocks  and    the  shoulders,   care   being 

u   ace     ar  ing.         taken  to  have  the  chest  higher  than  the  pelvis. 

In  the  middle  line,  extending  from  the  ensiform  cartilage  to  the 
symphysis  pubis,  is  a  groove  caused  by  the  linea  alba,  the  line  of 
union  of  the  aponeuroses  of  the  abdominal  muscles.  In  this  middle 
line,  nearer  the  os  pubis  than  the  ensiform  cartilage,  is  the  umbili- 
cus, which  corresponds  as  a  rule  with  the  body  of  the  third  lumbar 
vertebra.  The  recti  muscles  can  be  distinguished  on  each  side  of 
the  middle  line,  and  in  well-developed  subjects,  with  little  fat,  the 
lineae  transversas  may  be  recognized,  the  lowest  one  being  at  the 
umbilicus,  the  highest  on  a  level  with  the  ensiform  cartilage,  and 
the  third  one  midway  between  the  two.  On  the  outer  border  of 
the  rectus,  about  three  inches  {j.^  cm.')  from  the  middle  line,  is  a 
concave  line,  the  linea  semilunaris,  corresponding  to  ihe  separa- 
tion of  the  aponeurosis  of  the  abdominal  muscles  to  form  the  sheath 
of  the  rectus.  Above,  and  external  to  the  spine  of  the  os  pubis, 
the  external  abdominal  ring  can  be  easily  fek,  the  outer  pillar  being 
the  stronger;  on  it  rests  the  spermatic  cord  passing  to  tiie  testis. 
Passing  from  the  spine  of  the  os  pubis  to  the  anterior  superior  spine 
of  the  ilium  is  a  crescentic  groove  which  indicates  the  line  of  Pou- 
|)art's  ligament,  and  which  can  be  felt  as  a  firm  and  slightly  curved 
cord  ;  at  about  half  an  inch  (/j  mm.')  above  the  middle  of  the  liga- 
ment is  situated  the  internal  abdominal  ring,  which  cannot,  how- 
ever, be  felt. 

...  _.  .  .  The  abdomen  is  divided  into  arbitrary  regions, 

Arbitrary  Division         .!...■        •.      .•  /•  .l  1  •      j    - 

into  Rcrions.  '"'*'  ^"^  situation  of  the  viscera  contamed  in 

it  may  be  more  easily  described.  For  this 
se  we  draw  the  following  lines  :  one  horizontally  across  the 
.  'luen  on  a  level  with  the  cartilages  of  the  ninth  ribs;  another 
on  a  level  with  the  anterior  superior  spines  of  the  ilia.  These  lines 
form  the  boundaries  of  three  spaces,  each  of  which  is  subdivided 
into  three  regions  by  a  vertical  line  drawn  on  each  side  from  the  car- 
tilage of  the  eighth  rib  to  the  middle  of  Poupart's  ligament.*  Thus, 
there  are  a  central  and  two  lateral  regions  in  each  s[)ace.     The  cen- 

*  As  there  are  at  present  fourteen  methods  of  outlining  the  abdominal  super- 
Acres,  the  one  herein  noted  being  so  universally  accepleti,  the  American  editor 
wtsiies  to  remind  the  student  that  the  differences  are  but  trivial.     (.\.  II.) 
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Fig.  146. 


tral  region  of  the  upper  space  is  termed  the  epigastric ;  the  centraJ 

one  of  the  middle  space  is  called 
the  umbilical  region  ;  and  the  cen- 
tral of  the  inferior  space,  the  hyfxh 
gastric  region.  The  lateral  regions 
of  the  spaces  from  above  down- 
wards are  termed  the  right  and  left 
hypochondriac,  the  right  and  left 
lumbar,  and  the  right  and  left  in- 
guinal or  iliac  regions,  respectively. 
The  viscera  contained  in  these 
respective  regions  are  as  follows : — 
In  the  epigastric  region  arc,  the 
left  lobe  of  the  liver,  the  round  liga- 
ment of  the  liver,  a  small  part  of 
the  right  lobe,  the  middle  and  py- 
loric end  of  the  stomach,  the  lobu- 
lus  Spigelii,  the  pancreas,  and  the 
upper  border  of  the  transverse 
colon. 

In  the   umbilical  region  are,  the 

transverse  colon,  the  great  omentum 

and  mesentery,  the   round  ligament  of   the   liver,  the   transverse 

portion  of  the  duodenum,  and  part  of  the  jejunum  and  ileum. 

In  the  hypogastric  region  are,  the  small  intestines,  the  urachi 
the  two  obliterated  hypogastric  arteries,  the  bladder  naturally 
early  life,  and  in  the  adult  if  distended  ;  and,  lastly,  the  uterus 
pregnancy. 

Ill  the  right  hypochondrium  are,  the  right  lobe  of  the  liver,  the 
base  of  the  gall-bladder,  the  descending  duodenum,  the  1 
flexure  of  the  colon,  jjancreas,  supra-renal  capsule,  and  the  ', . 
part  of  the  right  kidney. 

In  the  left  hypochondrium  are,  the  cardiac  end  of  the  stomach, 
the  greater  part  of  the  spleen,  the  tail  of  the  pancreas,  the  splenit 
flcture  of  the  colon,  the  supra-renal  cai>sule,  and  the  upper  partoi 
the  left  kidney. 

In  the  rijiht  lumbar  region  are,  the  ascending  colon,  the  lowO 
part  of  the  rij;ht  kidney,  and  small  intestines. 

In  the  left  lumbar  region  are,  the  descending  colon,  the  lowM 
part  of  the  left  kidney,  omentum,  and  small  intestines. 

In  the  right  inguinal  region  are,  the  caecum  and  appendix  vermi* 
formis. 

In  the  left  inguinal  region  is  the  sigmoid  flexure  of  the  colon. 
The   abdomen  should  at   this  stage    be   distended  with  air  by 
means  of  a  blow-pi^ie  inserted   into   the  abdominal  cavity  through 
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ifee  umbilicus,  which,  on  the  removal  of  the  blow-pipe,  should  be 
tied  with  a  string  to  prevent  escape  of  the  air. 

.  An  incision  is  to  be  made  from   the  ensiform 

issec  ion.  cartilage  to  the  os  pubis,  another   from  the 

anterior  superior  spine  of  the  ilium  to  a  point  midway  between  the 

umbilicus  and  os  pubis,  and  a  third  from  the  ensiform  cartilage, 

ransversely  outwards  towards  the  axilla  as  far  as  the  angles  of  the 

lbs.     The  skin  should  then  be  dissected  from  the  subjacent  adipose 

'     and  connective  tissue,  called  the  superficial  fascia. 

_        fi  •  I  p  "^^^  subcutaneous  tissue  of  the  abdomen  has 

uper  cia  ascia.  ^j^^  same  general  characters  as  that  of  other 
parts,  and  varies  in  thickness  in  different  persons,  according  to  the 
amount  of  fat.  At  the  lower  part  of  the  abdomen,  it  admits  of 
separation  into  two  layers,  between  which  are  found  the  subcuta- 
neous blood-vessels,  the  lymphatic  glands,  the  ilio-inguinal  nerve, 
and  the  hypogastric  branch  of  the  ilio-hypogastric  nerve. 

Res()ecting  the  superficial  layer,  observe  that  it  contains  the  fat, 
and  is  continuous  with  the  superficial  fascia  of  the  thigh,  the  scro- 
tum, and  the  perineum.  The  deeper  layer  is  intimately  connected 
with  Poupart's  ligament  and  the  linea  alba;  byt  it  is  very  loosely 
continued  over  tlie  spermatic  cord  and  tlie  scrotum,  and  becomes 
identified  with  the  deep  layer  of  the  superficial  fascia  of  tiie  peri- 
neum. These  points  deserve  attention,  since  they  explain  how 
urine,  extravasated  into  the  perineum  and  scrotum,  readily  makes  its 
way  over  the  spermatic  cord  on  to  the  surface  of  the  abdomen  ;  but 
from  this  it  cannot  travel  down  the  thigh  on  account  of  the  con- 
nection of  the  fascia  with  Poupart's  ligament. 

Between   the  layers  of  the  superficial  fascia  in 
Superficial  Blood-       (^e   groin    and    upper  part  of   the  thigh  are 

,,         ryropha'uc  Glands,  s^^'^''^'    lymphatic    glands   and    small    blood- 
^H  vessels  (Fig.  147).     The   glands  are  named, 

^Hccording  to  their  situation,  inguinal  or  femoral.     The  in^i^iinal, 
^Blom  three  to  four  in  number,  are  often  small,  and  escape  observa- 
PBon.     They  are  of  an  oval  form,  with  their  long  axis  correspond- 
■^ing  to  the  line  of  the  crural  arch  (represented  by  the  dark  line  in 
I     Fir.  147).     They  receive  the  superficial  lymphatics  from  the  lower 
^Bart  of  the  wall  of  the  abdomen,  from  the  integument  of  the  scro- 
^Him,  fjenis,  perineum,  anus,  and  gluteal  region,  and  are  therefore 
^Henerally  affected  in  venereal  diseasse.     The  lymphatics  from   the 
pVqjper  ]iartof  the  abdominal  parietes  terminate  in  the  lumbar  glands. 
The   superficial  arteries  in  the  neighbourhood   arise  from  the 
femoral.     One,  the  superficial  epigastric,  ascends   over  Poupart's 
liganient  and  ramifies  over  the  lower  j>art  of  the  abdomen,  as  high 
m^f   the  umbilicus,  inosculating  with  the   deep  epigastric  and  in- 
^Brnal  mammary  arteries;    another,  the  superficial  external pudic, 

M. \ 


398 


SUPERFICIAL   VESSELS   OF   THE   GKOIN. 


crosses  the  spermatic  cord,  and  is  distributed  to  the  skin  of  the 
penis  and  scrotum,  anastomosing  with  branches  of  the  internal 
pudic  ;  a  third,  tlie  superficial  circiiniflfxa  ilii,  ramifies  towards  the 
spine  of  the  ilium,  and  communicates  with  ihe  deep  circumflex 
iliar,  the  gluteal  and  external  circumflex  arteries.  These  sub- 
cutaneous arteries,  the  pudic  especially,  often  occasion  a  free 
haemorrhage  in  the  operation  for  strangulated  inguinal  and  femoral 
hernia. 


I 


Fig.  147.— SiTBBFiciAt  Vessels  and  Glanxm  op  the  GNoijt. 

Saphenous  openlnc  of  the  fiucia  Uta.  3.  Saphcna  vein.  3.  Superlici^t  epl^4trii:  a.  4.: 
perficlal  circuinflcKa  (Ul  a.  5.  Superficial  cxlemal  pudic  a.  6.  £jilcmAl  aMwoiMi  ni 
7.  Fascia  laU  of  Ihc  thigh. 


The  corresponding  vehis  join  the  internal  saphena  vein  of  the 
thigh.  Under  ordinary  circumstances  they  do  not  appear  in  the 
living  subject ;  but  when  any  obstruction  occurs  in  the  inferior 
vena  cava,  they  become  enlarged  and  tortuous,  and  constitute  the 
chief  channels  through  which  the  blood  would  l>e  returned  from 
the  lower  limbs. 
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-^      .,  The   skin    of  the   abdoraen  is  supplied  with 

leouB  Nerves.  r.        »i  i  l        l     . 

nerves  after   the  same   plan    as   the  chest — 

ly,  by  lateral  and  anterior  branches  derived  from  the  five  or 

ower  intercostal  nerves,  as  follows : — 

The  lateral  culantous  tteti'tt  come  out  between  the  digilations  of  the 
)ial  oblique  muscle,  in  company  with  small  arteries,  and  divide,  except  the 
b>lo  anterior  and  posterior  branches ;  the  anttrior  pass  forwards  as  far  as 
ccttis,  and  are  distributed  to  the  skin  as  far   as  its  outer  border,  and  to  the 


^.>-iAV, 
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lions  of  the  obliquusextemut  muscle;  the /oj/fritrr,  small  in  size,  run  back- 
■nd  supply  the  skin  over  the  lalissimus  dorsi.     The  laUral  brand  of  the 
dcrsal  nerft  K  larger  th.in  the  others,  and,  piercing  both   the  oblique 
s,  passes  over  the  crest  of  the  ilium  to  the  skin   of  the  buttock,  without 
Dg  like  the  other  nerves.     The  corresponding  branch  of  the  Jirst  lumbar  has 
disliibution. 
attlerior    iutanrous   neii'is   emerge    with  small  arteries  through    the 
the    rectus.     They  are    not    only  smaller  than    I  he    lateral     nerves, 
their  number  and  place  of  exit  is  less  regular. 
Tlie  ilio-hypogaslric  neriK  comes  from  the  first  lumbar  nerve,  pierces  the 
lis  at  the   iliac  crest,  and  then  divides  into  an  iliac  and  hypogastric 
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The  i/iac  irancM  com^  through  both  oblique  muscles,  and  rans  over  Ibe  crest 
of  ibe  ilium,  behind  the  last  dorsal  nerve,  supplying  the  integumeot  over  the 
gluteal  muscles. 

The  hypogashic  branch  lies  at  first  between  the  transversalis  and  inlemal 
oblique ;  then,  piercing  the  latter,  it  runs  rorwards  and  comes  through  the 
aponeurosis  of  the  external  oblique,  just  above  the  external  abdominal  ring, 
and  is  distributed  to  the  skin  in  the  neighl>orhood. 

d.  The  ilio  inguinal  nerve,  a  branch  also  of  the  first  lumbar  nerve,  is  placed 
below  the  preceding  nerve,  with  which  it  is  connected  near  the  crest  of  the  ihttm. 
It  pierces  the  transversalis  and  internal  obliijue,  rans  down  in  the  inguinal  canal 
in  front  of  the  cord,  and  comes  out  through  the  external  abdominal  ring  to  he 
distributed  to  the  skin  of  the  inner  part  of  the  groin,  to  the  scrotum  and  penis 
in  the  male,  and  to  the  labium  pudendi  in  the  female. 

The  deep  layer  of  the  superficial  fascia  should 
now  be  removed  from  the  external  oblique,  by 
commencing  at  the  fleshy  pwrtion  of  the  muscle,  and  working  in 
the  course  of  its  fibres.  Care  must  be  taken  not  to  remove  any  of 
its  silvery  aponeurosis,  which  is  very  thin,  especially  aliove.  'l"bf 
digitations  of  this  muscle  with  the  serratus  inagnus  and  latissitnus 
dorsi  must  also  be  made  out. 

The  abdominal  muscles,  three  on  each  side,  ait 
arranged  in  strata,  named,  after  the  direction 
of  their  fibres,  the  external  oblique,  internil 
oblique,  and  transversalis.  They  terminate  in  front  in  strong 
aponeuroses,  arranged  so  as  to  form  a  sheath  for  a  broad  muscle, 
called  the  rectus,  which  extends  perpendicularly  on  each  side  the 
linea  alba  from  the  sternum  to  the  os  pubis. 

„  .  _. ..  This  muscle  arises  from   the  outer  and  lower 

**  ■  surfaces  of  the  eight  or  nine  lower  ribs,  by  ai 
many  pointed  bundles,  called  digitations.*  The  upper  five  of  these 
interdigitate  with  similar  bundles  of  the  serratus  magnus  ;  the  three 
lower  correspond  in  like  manner  with  the  origin  of  the  latissiinie 
dorsi;  but  they  cannot  be  seen  unless  the  body  be  turned  on  tl« 
side.  The  upper  part  of  this  muscle  descends  obliquely  forward*. 
and  terminates  in  the  aponeurosis  of  the  abdomen  ;  the  Iow« 
proceeds  almost  jierpendicularly  from  the  last  ribs,  and  is  iitstrtU 
into  the  anterior  half  of  the  outer  lip  of  the  crest  of  the  ilium,  t 

The  aponeurosis  of  the  external  oblique  increases  in  strcngthi 
breadth,  and  thickness,  as  it  approaches  the  lower  margin  of  the 
abdomen,  this  being  the  situation  where   the  greater  pressure  of 


Muscles  of  the  Ab- 
dominal Wall. 


*  The  upper  digitations  are  attached  to  the  ribs  close  to  their  cartilages:  I 
lower  ones  to  the  ribs  some  distance  from  the  cartilages  ;  the  last  to  the  »p«»  "^ 
ihe  twelfth  rib. 

f  From  its  position  and  ihe  direction  of  its  fibres,  it  is  manifest  that  the  ntn 
nal  oblique  represents,  in  the  abdomen,  the  external  intercostal  muscles  of  d" 
chest. 
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In  clavicular  portion.     3.  Fa«ctcijlu»  which  ii  jiitached  to  the  aUluml*              ^^H 

4,  External  oblique.     5,5.  Serraiu*  mjctiuft.     6,6.  Anterior  border  of           ^^^|| 

.     7,  Fibrous  lamina  formed  by  the  interUcing  of  pecioralK  major,     %.   ^^^^^H' 

9,g.    Abdominal  apoticuro^i'v.     10,10.  Linc^    nltrn.      11.    Umbibcvis.  ^^^^^H 
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the  viscera  requires  the  most  effective  support.     Its  tendinous  fibres 
take  the  same  direction  as  the  muscle,  and  form  by  their  decus 
tion  in  the  middle  line  llie  linea  alba,  which  extends  from  the  ei 
form  cartilage  to  the  os  pubis,     .\bove,  the  aponeurosis  becomw" 
much  thinner,  and  is  continued  on  to  the  pectoralis  major  and  the 
ribs.     The  lowest  fibres  are  strong,  and  form  a  thick  border,  called 
Poujiart's  ligament. 

The  posterior  border  of  this  muscle  is  fleshy  and  nearly  verlic 
and  is  overlapped  in  its  upper  half  by  the  latissimus  dorsi. 

The  aponeurosis  is  perforated  by  numerous  cutaneous  vessels  and 
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Fig.  150.— PourART's  Licamknt,  tiih  AroNsi'Koais  op  th«  Extsrkai,  Ouj*jus 

AND  THK    F.XTBKNAL  ABDOMINAL    RlNG. 

1-  External  Abdomina!  ring.    3.  Il«  inferioror  cxlcrnal  pillar,  curvi'in--.-     ..     1  -  » •-- 

ofLlie  (lUbic.    3.  3.  It%  supen'or  or  internal  str;iighl  iiilUr,  pr  1 

Uchcd  to  the  symptiysih  pubis,  nnd  intcrLtciitg  with  the  one  ot 

ment  o(  Colici,  Kitii:ited  Ikchina  the  prccedine  pilUr  and  interliti  ii<^   »iiii  m 

crc^l  of  the  pubis  of  the  opposite  »ide,  thu»  forming  an  internal  pillar,     s.  ' 

Colics'  lifT^tnent.     6.  Arcncd  fibres  connecting  the  Internal  and  external  p.L 

exicnial  bi>undary  of  the  ring.    7.  Linea  alba.    6.  Symphysis  pubis.    9.  .^j-rniuiK  ^'  -^ 

10.  Poupart's  ligament.     11.  1 1 .  Cribriform  fascia,    la.  Internal  sapbttnotis  veto. 

nerves  for  the  supply  of  the  skin  and  subjacent  tissues  ;  at  its  lowff 
and  inner  aspect,  close  to  the  spine  of  the  os  pubis,  there  is  a  large 
oval  opening  called  the  external  abdominal  ring,  transmitting  in 
the  male  the  spermatic  cord,  and  in  the  female  the  round  ligament. 
p  ,    , .  Along  tlie  line  of  junction  of  the  abdomen 

o'r'crural  A^ch!'"  '   *'''^  ''^^  thigh,  the  aponeurosis  extends  from 
the  anterior  superior  spine  of  the  ilium  to  the 
spine  of  the  os  pubis,  and  forms  an  arch  over  the  intermediate  bonj 
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ion  (Fig.  150).  This,  which  is  termed  the  crural  arch,  or, 
immonly,  Poupart' s  ligament,  transmits  the  great  vessels  of 
h,  with  muscles  and  nerves. 

ligament,  when  not  separated  from  its  fascial  connections, 
t  run  straight  from  the  spine  of  the  ilium  to  that  of  the  os 
lUt  is  slightly  curved,  with  its  convexity  towards  the  thigh, 
and  somewhat  to  the  outer  side  of  the  spine  of  the  os  pubis, 
cd  an  opening  in  the  aponeurosis,  called  the  external  ab- 
'  ring.  In  the  male  it  is  a  triangular  opening  about  an  inch 
.)  long,  with  its  base  at  the  os  pubis,  and  will  admit  the 
of  a  finger;  it  transmits  the  spermatic  cord.  In  the  female 
laller,  and  transmits  the  round  ligament  of  the  uterus.  Its 
n  is  downwards  and  inwards,  and  it  is  bounded  below  by 
tt  of  the  OS  pubis,  above  by  some  arched  fibres  which  give 
I  to  the  apex  of  the  opening,  and  on  each  side  by  the  free 
of  the  aponeurosis  which  are  termed  its  columns  or  pillars. 
rr  or  ufifier  pillar  (No.  3)  is  thin,  and  is  attached  to  the 
the  OS  pubis,  decussating  with  its  fellow  of  the  opposite  side 
of  the  symphysis.  The  miter  or  lotoer pillar  is  thicker  and 
■,  and  has  three  attachments:  one,  into  the  spine  of  the  os 
Poupart' s  ligament  (No.  10) ;  another,  for  three-quarters  of 
(/(J  mm.)  along  the  linea  ilio-pectinea — Gimbernat' s  liga- 
he  third — Colics'  or  triangular  ligament — consists  of  a  few 
lich  pass  obliquely  upwards  and  inwards  beneath  the  sper- 
>rd  and  the  inner  pillar  as  far  as  the  linea  alba,  where  they 
into  a  triangular  fascia  in  front  of  the  conjoined  tendon, 
continuous  with  the  aponeurosis  of  the  opposite  side.  At 
T  part  of  the  aponeurosis  of  the  external  oblique,  there  are 
:hed  fibres  called  intercolumnar  fibres,  winch  are  strongest 
be  external  ring.  Their  use  is  to  strengthen  the  opening 
fcnt  the  ring  from  enlarging. 

lied  to  the  pillars  of  the  external  ring  is  a  thin  fascia,  the 
\mnar  or  external  spermatic  fascia,  which  is  prolonged  over 
inatic  cord  and  testis,  and  thus  forms  one  of  the  coverings 
organ. 

permaliccord  in  its  passage  through  the  ring  rests  upon  the 
pillar. 

The  external  oblique  should  now  be  detached 
from  the  ribs  and  the  crest  of  the  ilium,  and 
forwards  as  far  as  this  can  be  done  without  injuring  its 
3sis  or  the  crural  arch.  In  detaching  this  muscle  from  the 
e  should  be  taken  not  to  reflect  with  it  the  upper  fibres  of 
19,  and  as  the  dissection  is  carried  forwards,  the  student 
void  injuring  the  thin  aponeurosis  of  the  internal  oblique 
The  second  muscular  stratum  will  thus  be  exposed  and 
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recognized  by  the  difference  in  the  direction  of  its  fibres,  which 

run  upwards  and  inwards. 

This  is  thinner  than  the  last-named  muscle,  and 
Internal  Oblique.  ^^.^^^  ^^,  ^^^^^  ^^^^   ^^^^  „^^    ^^^^^^   j^^,f  ^^ 

more  of  Poupari's  ligament,  from  the  anterior  two-thirds  of  the 
middle  lii>  of  the  crest  of  the  ilium,  and  from  the  posterior ajwneu- 
rosis  of  the  transversalis  muscle   (fascia  lumborum).     The   fibres 
radiate  from  their  origin,  the  anterior  ones  passing  transversely  for- 
wards, the  posterior  ones  ascending  nearly  vertically.     The  fibre- 
are  inserted  in  the  follows 
ing  manner:    the  anterior 
fibres   (which    arise    from 
Poupart's    ligament)    pass 
inwards,  and  arch  over  the 
spermatic  cord,  descending 
somewhat  to  be  inserted, 
in  common  with  the  ten- 
don  of    the     transversalis 
muscle,  into    the   crest  of 
the  OS  pubis,  and  for  a  short 
distance  into  the  linea  ilio- 
pectinea    immediately  b^ 
hind    the    external    ring; 
the    middle    fibres  (which 
arise  frorn  the  anterior  iliif 
spine  and  front  of  its  crr>ti 
are    directed     transversely 
inwards,  to  be  attached  to 
an  aponeurosis  which  passes 
to  the  linea  alba  ;  the  pos- 
terior fibres  ascend  nearly 
vertically   to    be   attached 
into  the   cartilages  of  the 
four   lower    ribs,   and  are 
continuous  with  the  internal  intercostal  muscles,  which  they  repr^ 
sent  in  the  abdomen. 

The  aponeurosis  of  the  internal  oblique  is  the  broad  expanded 
tendinous  tissue  into  which  the  muscle  is  anteriorly  attached,  «nd 
is  continued  to  the  middle  line,  where  its  fibres  join  those  of  the 
opposite  side  at  the  linea  alba.  It  extends  from  the  chest  to  the  os 
pubis,  and  its  fibres  run  in  the  same  direction  as  the  muscle.  At 
the  outer  border  of  the  rectus  it  splits  into  two  layers — an  anterior, 
which  passes  in  front  of  the  rectus  in  conjunction  with  the  aponeo- 
rosis  of  the  external  oblique;  and  a  posterior,  which,  in  commoo 
with  the  aponeurosis  of  the  transversalis,  passes  behind  the  rectos- 
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be  point  of  division  of  the  aponeurosis  presents  a  semilunar  line 
tending  from  the  os  pubis  to  the  cartilage  of  the  eighth  rib.  This 
lUed  the  linea  sfttiiliinaris,  through  which  a  hernia  occasionally 
jtrudes.  The  two  layers  thus  form  a  sheath  for  the  rectus, 
lich,  except  at  the  lower  fourth  beliind,  is  complete.     Midway 
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Bittic    «,  >.  Internal  obtintie.     3,  3.  Anierior  IcaAct  of  the  «poneun>sis  of  the 

4,4.  Cut  cKteniftl  onligue.     <;,  5.  Spt-'rmatic  conl.     6.  fi.   Inferior  p.irt  of 

tilili-i'ir-  ..p-in^-uro^i*  (iimcti  buck  <jn  ttie  thigh.     7.   Rectus  aWominif  ;  the  upper 

.how  the  aponeurotic  of  the    tr.tnsvercali.'t.     8,  8,  Fleshy  portion 

i"'>neurosis,     to.  Umbilicus.     11.   Linea  ulba  above  timtilllcuK.     la. 

>^paiating  below  the  two  pyraiuulrtle*.     13, 13.     Sernituf  magnus. 

^,i  Cut  ii4;)it  l.iiU&»in)u->  doni.     IS.  Cut  left  Littssimiis  dorst.     16.  Cut  ferralu*  tnagnit».     17* 

[  iy,  Extcrlul  inlereostJiJK.     iB,  18    Femoral  aponctjrosU.     19.  Cut  internal  oblique. 

Iwccn  the  umbilicus  and  the  os  pubis,  the  aponeurosis  of  all  the 
ee  muscles  pass  in  front  of  the  rectus,  so  that  posteriorly  in  this 
sitnation  it  has  no  sheath.  The  lower  free  border  of  the  posterior 
part  of  the  ihcath — the  semilunar  fold  of  Douglas — marks  the  situa- 
'  jn  where  the  deep  epigastric  artery  enters  the  substance  of  the 
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^  M  '^'^^  cremaster  is  a  thin,  pale  muscle,  or  the  re- 

Creroaster  Muscle.  ^^^^^^  according  to  the  condition  of  the  sub- 
ject. It  is  best  to  regard  it  as  a  detachment  of  the  lowest  fibres  of 
the  internal  oblique,  which  arise  from  the  middle  of  Poupart's 
ligament.  Passing  along  the  outer  side  of  the  spermatic  cord,  the 
fibres  descend  with  it  through  the  external  ring,  and  then  arch 
upagain  in  front  of  the  cord  to  the  spine  and  crest  of  the  os  pubis, 
forming  loops  of  different  lengths,  some  reaching  only  as  low  as  the 
external  ring,  others  lower  still,  whilst  the  lowest  spread  out  over 
the  tunica  vaginalis  of  the  testis.  The  muscular  fibres  are  frayed 
out,  being  connected  by  loose  cellular  tissue,  and  form  a  covering 
for  the  testis,  called  the  cremasltric  fascia.  This  muscle  is  absent 
in  the  female.  Its  nerve  comes  from  the  genital  branch  of  the 
genito-crural,  and  its  artery  {cremasfenc)  from  the  deep  epigastric. 
.         .  The  student  should  not  now  further  dissect  the 

issec  ion.  structures  on  the  left  side,  so  that  they  may  be 

left  till  a  future  period  for  the  complete  demonstration  of  the  j>arts 
concerned  in  inguinal  hernia.  On  the  right  side,  the  internal 
oblique  should  be  detached  from  the  ribs  and  the  crest  of  the  iliuni, 
and  turned  forwards,  without  disturbing  that  portion  of  it  con- 
nected with  the  crural  arch.  To  avoid  cutting  away  any  part  of  tli< 
transversalis  in  reflecting  the  internal  oblique,  dissect  near  the  crest 
of  the  ilium,  and  search  for  an  artery  which  runs  between  these 
muscles,  and  may  be  followed  as  a  guide.  This  artery,  called  the 
deep  circumflexa  Hit,  is  a  branch  of  the  external  iliac,  and  sup- 
plies the  abdominal  muscles.  Beneath  the  internal  oblique  the 
continuations  of  the  intercostal  nerv^  and  vessels  are  brought 
into  view,  as  are  also  the  last  dorsal,  the  ilio-hypogastric,  and 
ilio-inguinal  nerves  near  the  crest  of  the  ilium.  These  should  be 
preserved. 

The  internal  oblique  is  in  relation,  on  its  deeper  surface  with 
the  transversalis  abdominis,  the  fascia  transversalis,  and  with  the 
spermatic  cord  near  Poupart's  ligament ;  on  its  inner  side,  at  the 
division  of  its  aponeurosis,  with  the  outer  border  of  the  rectus; 
below,  it  forms  the  upper  arched  boundary  of  the  inguinal  rami. 
This  muscle  arises  by  fleshy  fibres  from  the 
outer  third  of  Poupart's  ligament,  from  the 
anterior  two-thirds  of  the  inner  lip  of  the 
crest  of  the  ilium,  from  a  strong  fascia  attached  to  the  transvene 
processes  of  the  lumbar  vertebrje,  and,  lastly,  from  the  inner  sur- 
faces of  the  six  or  seven  lower  costal  cartilages,  by  dii;  '  ' 
which  correspond  with  those  of  the  diapbr.igm.  From  ihi- 
the  fibres  pass  horizontally  forwards,  and  terminate  anteriorl)  ii'  J 
broad  aponeurosis  attached  to  its  fellow  at  the  linea  alba.  Some  of 
its  lower  fibres  arch  downwards,  and  are  inserted  with  some  fibre* 
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of  the  internal  oblique  by  means  of  a  conjoined  tendon  into  the 
crest  of  the  os  pubis  and  the  linea  ilio-i^ectinea. 

Tlie  aponeurosis  into  which  the  fibres  are  inserted  is  broader 
below  than  above,  and  forms  a  part  of  the  posterior  sheath  of  the 
rectus,  excepting  in  the  lower  fourtl>,  where  it  passes  entirely  in 
front. 

In  the  dissection  of  the  back  we  have  fully  described  the  lumbar 
fascia,  showing  that  it  divides  into  three  layers  :  ihe  posterior  layer, 
attached  to  the  tips  of  the  spinous  processes,  gives  attachment  to 
the  internal  oblique,  and  is  continuous  with  the  aponeurosis  of  the 
serratus  posticus  inferior  and  latissimus  dorsi ;  the  middle  layer 
attached  to  the  tips  of  the  transverse  processes,  and  the  anterior 
layer — very  thin — attaclied  to  the  anterior  aspect  of  the  bases  of 
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the  transverse  processes.     Between  the  anterior  and  middle  layer 

I  the  quadratus  lumboruni  ;  between  the  middle  and  posterior,  the 

ector  spinoe. 

o  AKj      •  ■         "^'"^  '''"S  muscle  is  situated  vertically  in  front 

Rectus  Abdominis.      ^^  ^,^^  abdomen,  and   is  enclosed  in  a  sheath 

Brmed  by  ihe  aponeuroses  of  the  lateral  muscles  of  the  abdomen, 
Bd  sejarated  from  its  fellow  by  tlie  linea  alba.  To  expose  it, 
crefore,  slit  up  the  middle  of  the  sheath,  and  reflect  the  two 
_ lives.  It  arises  by  two  tendons,  the  inner  and  smaller  of  which  is 
attached  to  the  front  of  the  symphysis,  the  outer  la  the  crest  of  the 
(js  pubis.  As  the  fibres  pass  up,  the  muscle  becomes  broader  and 
thinner,  and  is  inserted  into  the  fifth,  sixth,  and  seventh  costal 
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cartilages.  Notice  the  tendinous  intersections  across  the  muscle 
called  linoE  transversa,  which  are  incomplete  repetitions  of  the  ribs 
in  the  wall  of  the  abdomen.*  Their  number  varies  from  three  to 
five,  but  there  are  always  more  above  than  below  the  umbilicus. 
These  tendinous  intersections  adhere  closely  to  the  sheath  in  front, 
but  not  behind  ;  consequently,  pus  formed  between  the  front  of  the 
rectus  and  its  sheath  would  be  confined  by  two  intersections;  not 
so  on  the  back  of  the  muscle,  where  pus  might  travel  down  the 
entire  length  of  it.  There  is  one  intersection  on  a  level  with  the 
umbilicus,  one  on  a  level  with  the  ensiform  cartilage,  and  an  inter- 
mediate one  between  these  two. 

The  sheath  of  the  rectus  consists  in  front  of  the  aponeurosis  of 
the  external  oblique,  and  half  the  thickness  of  that  of  the  internal 
oblique  ;  while  the  back  of  the  sheath  comprises  the  aponeurosis 
of  the  transversalis,  and  half  tfiat  of  the  internal  oblique  (Fig.  155). 
This,  however,  applies  only  to  the  upper  three-fourths  of  the 
muscle  ;  the  lower  fourth  has  no  sheath  behind,  since  all  the  apon- 
euroses pass  in  front  of  it ;  the  only  structure  in  contact  with  the 
muscle  in  this  part  is  the  fascia  transversalis. 

This  small  triangular  muscle  is  situated  near 
the  OS  pubis,  close  to  the  linea  alba,  and  has  a 
sheath  of  its  own.  It  arises  by  tendinous  fibres  from  the  front  [art 
of  the  OS  pubis  and  the  anterior  pubic  ligament  in  front  of  the 
rectus,  and  terminates  in  the  linea  alba  about  midway  between  iht 
OS  pubis  and  the  umbilicus.  It  is  often  absent  on  one  or  even  both 
sides  (Fig.  15*,  p.  405). 

Linea  alha. — The  aponeuroses  of  the  abdominal  muscles  decus- 
sate along  the  middle  line  and  form  a  white  fibrous  band,  extending 
from  the  ensiform  cartilage  to  the  os  pubis.  This  is  the  linea  alba; 
it  is  the  fibrous  continuation  of  the  sternum,  and  is  broader  above 
than  below.  A  little  lower  than  the  middle  is  a  large  aperture  in 
it — the  umhiliitfs — through  which  a  hernial  protnision  not  infre- 
quently takes  place.  It  is  in  relation  behind  with  the  fascia  trans- 
versalis, ihe  urachus,  and  the  bladder  when  distended. 

The  linea  alba,  being  the  thinnest  part  of  the  abdomen,  and  free 
from  large  blood-vessels,  is  chosen  as  a  ssfe  line  for  tapping  in 
dropsy,  for  puncturing  the  bladder  in  retention  of  urine,  and  fof 
abdominal  sections. 

Linea  semilunares. — These  are  the  two  slightly  curved  lines, 
on  the  front  of  the  abdomen,  corresponding  with  the  outer  margini 
of  the  two  recti  muscles.  They  are  formed  by  the  junction  of  the 
aponeurosis  of  the  lateral  muscles. 

The  abdominal  muscles  serve  many  important  purposes: — 


*  Some  animals,  e.g.,  the  crocodile,  have  bony  abdominal  rib*. 
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„  ,   .     ..     ist.  /«  tranquil  expiration  they  push  the  dia- 

Functions  of  the  Ab-     ,  '     ,     ,^  ..        '  ^  ^, 

dominal  Muscles,     phragm   upwards  by   gentle  pressure  on    the 

abdominal  viscera. 
Jn  fordble  expiration   the  same  process  takes  place,   but  with 
greater  energy.     This  is  variously  exemplified  in  coughing,  sneez- 
ing, and  laughing. 

2d.  In  vomiting,  the  diaphragm  being  fixed*  by  the  closure 
of  the  glottis,  the  abdominal  muscles  contract,  and  assist  the 
stomach  to  expel  its  contents. 

3d.  In  conjunction  with  the  contracted  diaphragm,  they  assist 
the  muscular  walls  of  the  bladder  and  rectum  in  the  expulsion  of 
urine  and  faeces,  and  the  action  of  the  uterus  in  parturition.  They 
exercise  a  gentle  pressure  and  support  on  the  abdominal  viscera, 
and  shield  them  from  injury  by  strongly  contracting  when  a  blow 
is  anticipated. 

4th.  They  are  movers  of  the  trunk  in  various  ways.  For  ex- 
ample, the  right  external  oblique  acting  with  the  left  internal 
oblique  will  rotate  the  chest  towards  the  left  side,  as  in  mowing, 
and  vice  vend. 

The  rectus  is  chiefly  concerned   in  raising  the  body  from  the 
horizontal  position,  as  anyone  may  ascertain  by  placing  his  hand 
iD  the  alniomen  while  rising  from  the  ground.     The  pyramidali.s 
kes  the  linea  alba  tense. 

By  dividing  the  rectus  transversely  near  the 
umbilicus,  and  raising  it  from  its  position,  we 
have  a  complete  view  of  the  manner  in  which  the  sheath  is  formed  : 
we  observe,  too,  that  this  is  absent  behind  the  lower  fourth  of  the 
^MBuscle.  Ramifying  in  the  substance  of  the  muscle  is  a  large 
^^ptery,  called  the  deep  epigastric,  a  branch  of  the  external  iliac  ; 
^Blso  the  continuation  of  the  internal  mammary,  which  descends 
^B^^  ''^^  subclavian. 

'      ..  ,   .  These  nerves  are  the  anterior  divisions  of  the 

Nerves  of  the  .,  ..  .,  ji-.Lr^ 

Abdominal  Wall.      *'*  'o^'C""  intercostal  nerves,  and  of  the  hrst 
lumbar.     They  have  the  same  general  course 
d  distribution,  and  are  accompanied  by  small  arteries   derived 
m  the  intercostal  and  first  lumbar  arteries. 

The  intercostal  or  a/>iiominal  nerves  come  forward  beneath  the 

terior  extremities  of  the  intercostal  spaces,  and  then  run  between 

internal  oblique  and   transversalis,  towards  the  edge  of   the 

tus,  which  they  enter,  small  twigs  coming  through   it  at  the 

ddlc  line  to  supply  the  skin.     Each  gives  off  a  lateral  cutaneous 

■anch,    which   perforates    the  external   intercostal   and    external 

oblique  muscles,  and  divides,  into  an  anterior  branch,  distributed 
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By  the  term  "fixed,"  it  is  meant  that  the  diaphragm  forms  a  resisting  surface. 


410 


FASaA   TRANSVERSALIS. 


to  ihe  skin  and  superficial  fascia  as  far  as  the  rectus,  and  int 
posterior  branch,  smaller  than  the  anterior,  which  supplies  the  skin 
over  the  latissimiis  dorsi. 

The  last  dorsiil  nen'e,  larger  than  the  other  intercostals,  is 
continued  forwards  beneath  the  last  rib,  lying  on  the  quadratus 
lumborum,  and  then,  piercing  the  transversalis  aponeurosis,  runs 
Iietween  this  muscle  and  the  internal  oblique,  and  is  finally  distri- 
buted like  tlie  preceding  nerves.  Its  lateral  cutaneous  branch  ti 
very  large,  and  descends  over  the  crest  of  the  ilium. 

The  iliohypogastric  nen'e,  a  branch  of  the  first  lumbar,  emerges 
from  the  outer  border  of  the  psoas,  and  then  runs  obliquely  across 
the  quadratus  lumborum  as  far  as  the  iliac  crest,  where  it  per- 
forates the  transversalis  muscle  and  divides  into  an  iliac  and  an 
hypogastric  branch  (p.  399)-* 

The  itio-ingitinal  nerve,  smaller  than  the  former,  and,  like  it,  a 
branch  of  the  first  lumbar,  runs  along  the  iliac  crest  after  piercing 
the  psoas,  and  is  here  connected  with  the  ilio-hypogastric.  It 
comes  through  the  transversalis  near  the  I'ront  of  the  ilium,  and, 
after  piercing  the  internal  oblique,  runs  in  front  of  the  cord  in  the 
inguinal  canal.  Its  cutaneous  distribution  has  been  described 
(p.  400). 

.  The  transversalis  muscle  must  now  be  reflected 

issection.  ■<f!\\.\\  the  rectus  by  incisionssimilar  to  those  for 

the  reflection  of  the  external  oblique,  when  a  thin  delicate  fascia 
behind,  \\\e.  fascia  transversalis,  will  be  exposed.  The  dissection 
should  take  place  from  below  upwards,  as  the  muscle  is  less  inti- 
mately connected  with  Ihe  fascia  below  than  it  is  higher  up. 

_      .    _  ,.     This  fascia  separates  the  transversalis  muscle 

Fascia  Transversalis.  ,         .,  •.  .  •  n  j  i  :. 

from  the  peritoneum,  and, is  so  called  because  it 

lies  in  contact  with  the  posterior  surface  of  the  muscle.  It  is  com- 
paratively thin,  superiorly,  where  it  is  continuous  with  the  fascia  on 
the  under  surface  of  the  diaphragm.  Inferiorly,  it  is  thick  jnJ 
strong,  and  is  attached  to  the  crest  of  the  ilium  and  to  I'oupart'i 
ligament,  where  it  is  strengthened  by  fibres  from  the  aponeufcsis 
of  the  transversalis;  it  becomes  continuous  with  the  fascia  covering 
the  iliacus  muscle  (iliac  fascia),  and  below  with  the  |>elvic  fascii. 
About  the  middle  of  Pouparl's  ligament  it  sends  a  funnel-shapeJ 
prolongation  downwards  into  the  thigh,  forming  the  anterior  part 
of  the  sheath  of  the  femoral  vessels.  Internally,  it  is  connetted 
with  the  margin  of  the  rectus,  to  the  lower  margin  of  the  con- 


♦The  ilio-hypogastric  and  ilio  inguinal  nerves  form  important  landir-'t^ 
operating  upon  ihe  kidney,  as  the  former  cros.5es  the  perinepbriiic  fat  obli(|.i 
wilbin  outwards  and  ap|>ears  in  the  wound  before  the  organ  is  reachci; 
latter  no-ve  crosses  the  kidney  lower  than  the  former.     (A.  H.) 
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INTERNAL   ABDOMINAI 

joined  tendon,  to  the  os  pubis,  and  to  the  pectineal   line.     This 
fascia  is  strongest  just  behind  the  external  abdominal  ring,  and, 
but  for  it  and  the  conjoined 
tendon,    there    would    be    a 
direct    opening  into  the  ab- 
dominal cavity    through    the 
external     ring.      The    outer 
Half   of    the    fascia   is    very 
firrnly  connected  to  Pouparl's 
li;;.iiiient  and    to    the    fascia 
ili  ;>ri ;  but  the  inner  half  is 
i  ••  >-'ly   connected    with    the 
1  arth,  and  passes  down 
,r    it.    as    before    stated. 
over  the  femoral  vessels  into 
the    thigh,    and 
front  of   what  is 
cniral  sheath. 

The 

opening 

in    the 

fascia     transvcrsalis    through 

which     the    S|)ermati<"     cord 

N   is  called    the  internal 

'tiinal  ring  (or  the  inner 

ire  of  the   inguinal  ca- 

It    corresponds    to    a 

|K>int     midway   between    the 

anterior  suf>erior  spine  of  the 

and  the  spine  of  the  os  pubis,  and  about  half  an  inch  (/j 

above  Poupart's  ligament.     It  is  oval  with  the  long  diameter 

riy  vertical ;  it  is  bounded  above  by  the  arched  fibres  of  the 

isversalis  muscle,  and  on  the  inner  side  by  ttie  deep  epigastric 

tls.     Its  margin  is  well  defined  on  the  inner,  but  not  on  the 

side,  and  from  its  border  is  continued  forwards   a    funnel- 

ipcd  prolongation  over  the  spermatic  cord,  which  passes  through 

This  covering,  thin  and  delicate,  is  termed  the  infundi- 

\ fascia.     (This  is  not  seen  in  the  diagram.)     Close  by  the 

>rr   border   of    the    internal    ring,    ihe  deep   epiga.stric   artery 

rnds  to  enter  the  substance  of  the  rectus. 

The  abdominal  walls  are  sufiplied  with  blood 
derived  from  the  intercostal,  lumbar,  and  deep 
circumflex  iliac  arteries,  and  in  front  also,  from 
thr  miernaJ  mammary  and  deep  epigastric  arteries. 

I  he  intercostal  arteries  come  from  the  descending  thoracic a,oU*, 


Fig.  154.— Diacham  up  the  Fascia  Transvhii- 
salis.  irin  phom  tiix  fkom. 

I.  Internal  ab<tonilnAl  ring.  3.  Po«ition  of  lb« 
rvtcrnal  abdomiaai  ring  in  dollcti  olilline.  j. 
lilpiKa^inc  a.  in  dotted  oullinc.  4.  4.  Sheath  of 
the  femoral  re««eU,  continued  from  the  faftcia 
transvcrsaliK.  5.  Femoral  a.  6.  Profunda  a. 
7.  :b.iphena  V     %,  8    Rucia  tran^versalU. 


Arteries  of  Ihe 
Abdominal  Walls. 
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and,  like  iheir  accompanying  nerves,  enter  the  abdominal  wall  be- 
tween the  transversalis  and  internal  oblique  muscles.  They  anas- 
tomose with  the  internal  mammary,  deep  epigastric,  and  lumbar 
arteries. 

The  lumbar  artery  accompanies  the  last  dorsal  nerve. 

The  internal  mammary  artery  divides,  between  the  cartilages  of 
the  sixth  and  seventh  ribs,  into  the  musculo-phrenic  and  the  superior 
epigastric  arteries.  The  superior  epigastric  artery  descends  behind 
the  cartilage  of  the  seventh  rib,  and,  piercing  the  sheath  of  the 
rectus,  enters  that  muscle,  supplying  it  and  anastomosing  with  the 
deep  epigastric. 

The  musculo-phremc  artery  descends  obliquely  outwards  behind 
the  cartilages  of  the  false  ribs,  and  pierces  the  diaphragm  about  the 
ninth  rib;  it  is  then  continued  along  the  last  interco^ital  space,  and 
terminates  in  branches  for  the  supply  of  the  abdominal  walls. 

The  deel>  epigastric  artery  arises  from  the  external  iliac,  jo4t 
before  this  vessel  passes  under  the  crural  arch  to  take  the  name  of 
femoral.  It  ascends  inwards  between  the  fascia  transversalis  and 
the  peritoneum,  forms  a  gentle  curve  on  the  inner  side  of  the  inter- 
nal abdotninal  ring,  and  consequently  on  the  inner  side  of  tht 
spermatic  cord,  and  then  enters  the  rectus  muscle  just  below  the 
fold  of  Douglas,  which  is  the  lower  arched  edge  of  the  posterior 
sheath  of  the  rectus. 

The  artery  runs  in  the  substance  of  the  rectus  parallel  with  tdt 
linea  alba,  and  inosculates  with  the  superior  epigastric  branch  oi 
the  internal  mammary  artery.  It  is  accompanied  by  two  veins,  ol 
which  the  larger  is  on  its  inner  side;  these  terminate  in  a  single 
trunk  in  the  external  iliac  vein. 

The  deep  epigastric  gives  off  the  following  branches: — 

The  fuhic  is   the  most  important  branch.     It  runs  inwards,  txhind  the  cnirn 
arch,  towards  the  os  pubis,  beliind  which  it  anastomoits  with  ihe  pubic  bni  irli    ' 
the  obturator.     Somcticnes  the  obturator  artery  is  absent  or  small,  in  wl; 
the  pubic  branch  of  the  epigastxic  enlarges  and  takes  the  place  of  the  al>sen 
It  derives  its  chief  practical  interest  from  the  fact  that  it  is  liable  to  be  wouiiJol '" 
dividing  Ihe  stricture  in   femoral  hernia.     But  its  size  varies  in  differeut  s«bi«»«> 
and  is  sometime;  so  small  as  to  escape  observation.     The  second  branc 
eremasltric.     It  supplies  the  coverings  of  llie  cord,  but  chietly    the  ci 
muscle.     After  giving  off  other  unnamed  mmeular  /ir<i«i-^«,  some  of  wliitii  i"-' 
forate  the  mnscle  to  supply  the  skin,  the  main  trunk  terminates  in  the  rectus  t^r'"- 
osculations  with  the  iolernal  mammary. 

^       ^-         «      .„.    The  deeh  circumflex  ilii  artery  is  a  branch  of 
Deep  Circumflex  Hi..    (^^  „lernal  iliac,  just  above  the  crural  arch . 
it  runs  upwards  and  outwards,  behind  and  parallel  with  Ponprl  s 
ligament,  and  at  the  middle  of  the  crest  of  the  ilium   picr> 
transversalis  muscle,  and,  running  in   the  same  direction,  li  - 
tween  the  transversalis  and  internal  oblique.     It  anastomoses  wiiH 
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Be  ilio-lumbar  artery,  and  sends  small  mOscuIar  branches,  which 
Bn  upwards,  and  communicate  with  the  epigastric  and  the  lumbar 
tteries. 
The   circumflex   iliac   veins  join    to  form  a  single  vein,  which 
es  the  external  iliac  artery,  and  opens  into  the  external  iliac 

BID. 

To  see  that  part  of  the  peritoneum  concerned 
in  inguinal  hernia,  the  fascia  transversalis  must 
removed  by  incisions  similar  to  those  recommended  before.  The 
cia  is  easily  separable  from  the  peritoneum,  which  is  situated 
imrdiately  behind  it,  owing  to  the  presence  of  more  or  less  fat — 
thperitoneal  fat.     The  peritoneum   at  the    inner  ring  presents  a 
ell-markt'd  depression,  which    varies,    however,  considerably,   in 
»mc  being  scarcely  visible,  in  otiiers  being  continued  downwards 
Ito  the  inguinal  canal,  in  the  form  of  a  pouch.      In  some  instances, 
t  communication  is  found  between  the  general  cavity  of  the  peri- 
neum and  the  tunica  vaginalis  testis. 

Having  examined  the  several  strata  through 

which  the  spermatic  cord  passes,  replace  them 

their  natural  position,  and  examine  the  inguinal  canal  as  a  whole. 

direction  is  obliquely  downwards  and  inwards.     Its  kngih  in  a 

ell-formcd  adult  male  is  from  one  and  a  half  to  two  inches  {j.B  lo 

tm.).     It  commences  at   the  inner  ring,  and  terminates  at    the 

itemal  abdominal  ring.      It  is  bounded  in  front  by  skin,  superficial 

id  deep  fascia:,  by  the  aponeurosis  of  the  external  oblique,  and 

Iternally  by  a  small  portion  of  the  internal  oblique  ;  b(hiiiii,  by 

fascia  transversalis,   by  the  conjoined  tendon  of  the  intern.il 

>lique  and  transversalis,  and   by  the  triangular  ligament;  altove, 

the  lower  fleshy  t'lbres  of  the  internal  oblique  and  transversalis  ; 

i»,  by  the  junction  of  the  fascia  transversalis  with  the  crural  arch. 

This  round  cord  extends  from  the  testis  to  the 

internal  abdominal  ring,  and  consists  of  numer- 

structures,  connected  together  by  delicate  areolar  tissue,  and  is 

rrounded  by  the  different  strata    from   the  abdominal  muscles, 

jich  are  pushed  down  in  the  descent  of  the  testis  into  the  scrotum 

f«efal  life.     The  cord  lies  in  the  inguinal  canal  ;  at  the  outer  ring 

rests  on  the  outer  pillar,  and  at  the  inner  ring  the  different  con- 

ituents  of  the  cord  separate  from  each  other. 

The  arlfries  of  the  cord  are  derived    from  the  spermatic  artery 

>m  the  abdominal  aorta,  the  deferential  artery  from  the  superior 

sical.  and  the  cremasteric  branch  from  the  deep  epigastric. 

The  veins  of  the  coni  »xt  chiefly  the  spermatic  :  they  form  on  the 

rd  a  plexus  of  veins — the  pampiniform  plexus — and,  |)assing  up 

front  of  the  cord,  open  on  the  right  side  into  the  inferior  vona 

iva ;  and  on  the  left  side,  into  the  left  renal  vein. 


natic  Cord. 
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The  lymphatics  pass  into  the  himbar  glands. 

The  nerves  are  derived  from  the  renal,  aortic,  and  hypogastric 
plexuses.  In  front  of  the  cord  is  the  ilio-inguinal  nerve,  and  behind 
it  is  the  genital  branch  of  the  geniio-crural  nerve. 

The  cord,  as  will  presently  be  described,  receives  coverings  from 
the  external  oblique,  from  the  internal  oblique  and  transversalis, 
and  from  the  fascia  transversalis. 

The  vas  deferens,  the  .excretory  duct  of  the  testis,  passes  through 

the  inguinal  canal,  being  placed  behind  the  other  constituents  of 

the  cord,  and  after  jiassing  through  the  inner  ring,  curves  round  the 

epigastric  artery  in  its  descent  into  the  (jelvis. 

_        .  _ .  In  tlie  female  there  is  a  round  cord  occupying 

^  the  inguinal  canal — \\\t.  round  ligament — which 

is  lost,  external  to  the  outer  ring,  in  the  subcutaneous  tissues  of  the 

labium  majas.     Its  coverings  are  the  same  as  those  of  the  male, 

excepting  the  cremasteric  fascia. 

_       „       ,  .    ,.         This  structure,  which  is  apparently  a  thicken- 
Deep  Crural  Arch.  r  .u     r      •     .  i-      u  .    j„ 
"^                            ing  of  the  fascia  transversalis,  has  more  to  do 

with  femoral  hernia,  and  its  description  will,  therefore,  be  deferred 

until   this  form  of  hernia  is  considered   in  the  dissection  of  the 

thigh. 
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Dissection. 


The  student  has  now  completed  the  dissection 
on  the  right  side,  and,  having  mastered  the 
general  anatomy  of  this  region,  he  may  pass  on  to  the  special 
consideration  of  the  anatomy  of  inguinal  hernia.  If  the  instnii- 
tions  before  given  have  been  duly  observed,  the  left  side  is 
available  for  this  purpose  ;  and  although  it  may  be  well  that  the 
dissector  (especially  for  the  first  time)  should  have  the  advaiiuge 
of  the  jjarts  being  made  clear  by  his  demonstrator,  there  is  no  rc»l 
difficulty  in  making  out  the  different  layers  which  constitute  the 
coverings  of  a  hernia,  or  the  various  parts  through  which  s  hernia 
travels. 

It  will  be  remembered  that  on  the  left  side  tlie  dissection  hai 
been  carried  as  far  as  the  exposure  of  the  internal  oblique  »nd 
cremaster.  An  incision  must  now  be  made  through  the  e.xl(riui'. 
oblique,  from  a  point  midway  between  the  umbilicus  and  the  us 
pubis,  transversely  outwards  to  the  anterior  superior  iliac  spine,  »nd 
another  from  the  same  point  downwards  in  the  middle  linethroagh 
the  linea  alba  as  far  as  the  symphysis  pubis.  When  this  flap  ho 
been  turned  downwards,  the  dissector  will  see  that  it  is  af)oneiiTOtic, 
and  he  can  take  the  opportunity  of  making  out  the  external  ibdo- 
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%jinal  ring  and  the  external  spermatic  fascia  which  is  prolonged 
downwards  from  the  pillars  of  tlie  ring,  as  also  the  intercolumnar 
bands  which  strengthen  the  upper  part  of  the  ring. 

'Y\\ii  internal  ohliijue  now  comes  into  view,  and  its  origin  from 
Pouparl's  ligament  must  be  carefully  made  out,  together  with  the 
creraaster  muscle,  which  loops  in  front  of  the  cord,  and  which  can 
l)e  seen  coming  under  the  arched  fibres  of  this  muscle.  Next, 
the  internal  oblique  should  be  reflected  from  Foup.irt's  ligament 
and  the  iliac  crest  by  a  transverse  incision  to  the  extent  of 
that  through  the  external  oblique.  The  flap  should  then  be  re- 
flected inwards,  care  being  taken  not  to  reflect  with  it  the  sub- 
jacent muscle  (transversalis)  ;  this  may  be  prevented  by  looking 
for  a  branch  of  the  deep  circumflex  iliac  artery,  which  nins  along 
the  crest  of  the  ilium  between  these  muscles.  The  turning  back 
of  this  muscle  exposes  the  transversalis,  which  in  its  turn  will  be 
reflected  inwards  in  the  same  manner.  The  inner  parts  of  both 
these  muscles  are  intimately  connected  by  a  common  tendon, 
called  the  conjoined  leiuion,  inserted  in  front  of  the  rectus  into 
the  crest  of  tiie  os  pubis  and  the  pectineal  line.  Observe  that  this 
tendon  lies  immediately  behind  the  external  abdominal  ring, 
and  that  it  varies  in  thickness  in  different  subjects.  The  arching 
aver  of  the  lower  fibres  of  the  internal  oblique  and  transversalis, 
so  as  to  form  the  upper  boundary  of  the  inguinal  canal,  are  now 
well  seen. 

Reflect  the  transversalis  exactly  in  the  same  way  as  the  internal 
oblique,  when  the  fascia  transversalis  comes  into  view,  presenting 
the  funnel-shaped  prolongation  of  fascia — infundibuliform — which 
is  continued  over  the  cord  and  testis. 

The  transversalis  fascia  should  now  be  detached  from  the  sub- 
jacent   peritoneum,  in    front   of  which    is   more  or  less  fat  {jitb- 

•ritoneal ),  ind  turned  down,  when   the   internal  abdominal  ring 

comes  apparent,  with  its  well-defined  inner  margin. 

During  the  reflection  of  these  successive  muscles,  the  student 
will  have  been  enabled  to  recognize  the  strata  which  are  prolonged 
m  them  :  viz.,  from  the  external  oblique  is  derived  the  s/>ermatic 

icia ;   from  the  internal  oblique  and  transversalis  is  derived  the 

tmoiteric  fascia;  and  from  the  fascia  transversalis  is  prolonged 

e  transversalis  fascia,  which  here  takes  the  name  of  the  infundi- 

liform  fascia. 

The  extent  and  boundaries  of  the  inguinal  canal  and  the  rela- 
tion of  the  epigastric  artery  to  the  inner  ring  can  now  be  clearly 
defined ;  and  if  the  dissector  passes  his  little  finger  into  the 
internal  abdominal  ring,  down  the  canal  and  out  through  the 
external  ring,  he  will  easily  see  that  it  carries  before  it  the  three 
strata  previously  described,  which  constitute  not  only  the  coverings 
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of  the  cord,  but  likewise  the  coverings*  of  an  obiiqi 

hernia,  when  this  exists. 

„       .,.,..       The   testis,   orieinally    formed    in 
Practical  Application.  ^^^^^  ^^^^^  ^^^  ^jgj^^^    ^^^^^^   ^1 

from  the  abdomen  into  the  scrotuno,  through  an  obltqi 
the  wall  of  the  abdomen,  called  the  inguinal  canal.  A 
peritoneum  is  po^iched  out  before  the  descending  test! 
stitutes  the  tunica  vaginalis  testis.  The  blood-vessels, 
VBiS  deferens  are  drawn  down  with  the  testis,  and  c 
spermatic  cord.  The  inguinal  canal  runs  obliquely 
abdominal  wall,  that  it  may  the  better  resist  lh« 
intestine. 

The  wall  of  the  abdomen,  as  previously  stated,  is 
various  strata,  and   the  testis  and  cord  in   their    passa 
each  stratum  derive  from  eaih  a  covering  similar  in 
the  stratum  itself.     Of  these  strata  there  are  three  :   t 
ceeding  from  within  outwards,  is  the  fascial  stratum  d 
the  fascia  transvcrsalis  ;   the  second   is  the  muscular  j 
masteric)  from  the  internal  oblique  and  transversalis  r 
third  is  the  aponeurotic  stratum  from  the  external  obliq 

The  passage  of  the  testis  through  the  lower  part  < 
niinal  parictes  (inguinal  canal)  occasions,  at  this  part  ( 
a  natural  weakness  which,  associated  with  other  conditi 
the  prolnision  of  intestine  in  this  situation. 

A  prolrusion  of  intestine  through  any  part  of  the  in 
is  called  an  inguinal  hernia:  of  which  two  chief  va: 
the  indirect  or  oblique,  and  the  direct ;  the  former  protn 
outer  side  of  the  deep  epigastric  artery ;  the  latter  co 
the  inner  side  of  the  artery. 

The  most  common  form  of  ingtiin 
that  in  which  a  portion  of  intcstin 
first  through  the  internal  ring,  thei 
the  inguinal  canal,  emerges  through  the  external  ring, 
may  descend  into  the  scrotum.  This  variety  is  called 
inguinal hernia.\  If  the  intestine  stops  within  the  ingi 
it  is  called  an  incomplete  inguinal  hernia;  if,  however, 
sion  has  emerged  through  the  external  ring,  it  is  called 
inguinal  It^rnia ;  and,  lastly,  if  it  descends  into  the  & 
called  a  scrotal  hernia. 


Oblique  Inguinal 
Hernia. 


*  In  the  cose  of  a  hernia  there  is  necesurily  in  addition  a  co' 
peritoneal  fal,  and  of  peritoneum  which  forms  the  sac. 

f  A  hernia  is  sometimes  called  txlirnu/ ot  inlern,il,  according  lol 
of  the  protrusion  to  the  deep  epigastric  artery :  thus,  an  oblique  \nex 
which  first  protrudes  through  the  inner  ring  is  called  an  exifttn 
vice  vend. 


^Soverines  of 
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Soverings  of  an  A  complete  oblique  inguinal  hernia,  passing  as 

Oblique  Inguinal      ii  does  through  the  same  structures  as  the  testis 
'""*■  did  in  fu;tal  life,  receives  the  same  coverings  as 

that  gland  ;  they  are  ; — 

»x.  The  skin  and  the  superficial  fascia. 
3.  The  inter  columnar  fascia  derived  from  the  external  oblique. 

3.  The  cremaster,  derived  from  the  internal  oblique  and  trans- 
versalis.* 

4.  The  infundibuliform  fascia,  derived  from  the  fascia  transver- 
salis. 

5.  The  subptrilonealfatzxi^  ^e.  peritoneum  which  constitutes  the 

[An  incomplete  oblique  inguinal  hernia  is  covered  by — 
The  skin  and  superficial  fascia. 
The  aponeurosis  of  the  external  oblique. 
The  cremaster. 
The  infundihuliform  fascia. 
The  iuhperitoneal fat  and  X\\e peritoneum. 

The  inteiline,  however,  does  not  always  escape 
through  the  internal  ring.  Sometimes  it  pro- 
trudes internal  to  the  deep  epigastric  artery 
through  a  triangular  weak  place,  Hesselbach' s  triangle,  bounded  on 
Ihe  inner  side  by  the  rectus,  on  the  outer  side  by  the  deep  epigas- 
tric artery,  and  below  by  Poupart's  ligament.  This  space  is  rela- 
tively weak,  having  in  front  of  it  only  the  fascia  transversalis  and 
the  conjoined  tendon  of  the  internal  oblique  and  transversalis  ; 
moreover,  it  is  situated  immediately  behind  the  external  abdominal 
ting.  A  portion  of  intestine  protruding  through  this  triangle 
comes  directly  forwards  through  the  external  ring,  and  the  hernia 
is  then  called  a  direct  inguinal  hernia. 

A  ^//V/iY  inguinal  hernia  protrudes  immediately 
on  the   inner  side    of   the   epigastric   artery 
through  the  exlenial  ring  ;  and  its  course  for- 
wards is  mainly  prevented  by  the  resistance  of  the  conjoined  ten- 
rn.  f     This  hernia  is  covered  by — 
1.  The  f/v'n  and  superficial  fascia. 
2.   The  interc/flumnarfascia.X 
3.  The  conjoiiud  tendon  of  the  internal  oblique  and  transversalis. 


Irect  Inguinal 
Hernia, 


Coverings  of  a  Direct 
Inguinal  Hernia. 


*  Tlie  cremasler  muscle  is  absenl  in  the  female. 
I  f  In  our  experience  tlie  weakness  of  the  conjoined   tendon    is,  anatomically 
iking,  tiie  detrrinining  cause  of  this  form  of  hernia. 
As  the  creiiiaMeric  fascia  or  muscle  is  already  present  outside  the  external  ab- 
linal  ring,  il  should  be  enumerated  ai  one  of  the  coverings  in  direct  hernia  os 
I  as  in  oblii^ue.     (A.  II.) 
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4.  'T\\e  fascia  transversalis. 

5.  "Wi^  subperitoneal  fat  3l.wA  \\^t  peritoneum. 
A  direct  hernia,  as  has  been  said,  emerges  through  HesselbaO 

triangle,  and  if  this  triangle  be  viewed  frora  its  deeper  aspeclj 
will  be  seen  that,  usually,  the  obliterated  hypogastric  artery  cor 
ponds  in  its  course  to  the  deep  epigastric  artery.  Occasionally, 
however,  it  is  placed  further  inwards,  so  that  it  divides  the  triangle 
into  two  smaller  ones,  in  both  of  which  there  is  a  shallow  pouching 
of  peritoneum.  Now,  if  a  direct  hernia  protrudes  through  iheouicr 
of  these  two  smaller  triangles,  it  descends  through  the  inguinal  canal, 
and  thus  will  have  all  the  coverings  of  an  ordinary  oblique  inguinal 
hernia. 

In  almost  all  cases,  the  immediate  investment  of  the  intestine  is 
the  parietal  layer  of  the  peritoneum.     This  constitutes  the  siu  of 


PlU,  l$$  — VaKIBTIRS  of  CONGRNITAI.  iNCIriMAL    HerNIA,  CoMSVUUBNT  UrnM  SOMR  DtfIC? 
IN   THB    URVRLOrMRHT  or  THE  SfRRMATIC   PORTION  Of  THE    J'UHIC*  VaUMAIM,    TH 

Arrowa  Mark  thr  Protrusion. 
1.  Hcmla  in  the  lunicn  vaglniilii  leslis.      >.    Hernia  in  the   funicular  portion  of  itu  luat^ 
vaginalis.     3.  Infantile  hernia.     4.  Encysted  hernia. 

the  hernia.  The  opening  of  the  sac,  communicating  with  the  ab- 
domen, is  called  its  mouth  ;  then  comes  the  narrow,  constricted  por- 
tion, or  neek ;  and  lastly,  the  ioify,  or  expanded  part  of  the  sac. 

Owing  to  the  comparatively  late  descent  of  the 
testis  in  fcetal  life,  it  frequently  happens  that 
either  no  closure,  or  only  a  partial  closure,  takes  place  in  the  vaginil 
IX)rtion  of  the  tunica  vaginalis.  Under  these  conditions,  when  » 
protrusion  takes  place,  the  intestine  does  not  push  forwards  a  sic 
derived  from  the  parietal  layer  of  the  peritoneum,  but  it  lies  in  » 
sac  formed  by  the  tunica  vaginalis,  which  still  communicaies  with 
the  peritoneal  cavity.  These  herniae  are  always  oblique,  and  art 
termed  congenital.*     There  are  four  varieties,  all  of  which  are  tbe 


Congenital  Hernia. 


*  The  term  eon^eHttal  applied  10  this  form  of  hernia  is  apt  to  suKgesi  the  ido 
that  it  occurs  at  birth.  But  this  is  not  uf  necessity  so.  Ahhough  the  sute  of  put) 
favorable  to  its  occurrence  exists  at  birth,  the  hernia  itself  may  not  take  place  till 
many  years  afterwords — in  fact,  at  any  period  of  life. 
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alt  of,  or  associated  with,  some  congenital  defect.     They  are  as 
(lows : — 

Hernin  in   ibe  tunica  viiginalis  leslis. —  This  occurs  when  a  prntrusion  of 

nine  mkes  place  lliroiigh  the  iiarrow  canal  which  persist!  between  the  general 

»it]r  of  the  peritoneum  and  the  tunica  vaginalis  testis,  in  consequence  of  ibe  nnn- 

jlilcration    of   the  original    communication   between  them.      In    this   ca.se    the 

e»tine  surrounds  the  testis,  and  the  sac  is  formed  by  the  tunica  vaginalis  testis 

■ .  155.  0-. 

//trnia  in  the  funirular  portion  of  the  lunica  vaginalis  occurs  when  an 

DOtplete  closure  of  the  tunica  vajpnalis  takes  place  immedi-itely  above   the 

the  cinal    aliove   il    Ijcing   still   unclosed    and    communicating    with    the 

oral  cavity,  llie  sac  is  formed  by  the  original  pouch  of  the  peritoneum  in 
I  descent  of  the  testis,  although  shut  off  from  the  tunica  vaginalis  testis  by  a  thin 
tuni(Fig   155,  2). 

Infantilf  ktrnia  is  rare,  and  occurs  when  the  original  peritoneal  canal  is 
juded  at  the  inner  ring,  so  that  the  tunica  vaginalis  testis  reaches  up  as  high  as 
!  canal,  or  even  as  far  as  the  internal  ring.  The  intestine  in  this  variety  pro- 
des  •  sac  through  the  inner  ring,  but  behind  this  abnormal  emension  of  the 
Rica  vaginali*-;  so  (hat  in  front  of  (he  hernia  there  are  three  layers  of  perilo- 
ttn  :  two  formed  by  (he  tunica  vaginalis,  the  third  by  the  soc  (Fig.  155.  3). 

t\nc\il€il  ktrniti  is  still  rarer  than  the  preceding,  and  may  occur  in  those 
es  in  which  the  closing  septum  at  the  internal  ring  is  so  thin  (hat  an  advancing 
sia  pushes  before  it  this  thin  stratum  (which  forms  its  sac)  as  a  diverticulum 
I  an  unclosed  lunica  vaginalis  (Fig.  155,  4). 

The  spermatic  cord  is  generally  situated  be- 

Kk.Vd""^^^"""""'  '""<^  *'"^   '°  ^'^'^  °"'"  side  of  a  hernial  sac. 
In  some  cases,  however,  the  hernia  separates 
constituents  of  the  cord,  so  that  one  or  the  other  of  these  comes 
I  lie  in  front  of  the  protrusion. 

The  stricture  may  be  seated  either  at  the  ex- 
ternal ring,  the  internal  ring,  at  any  inter- 
liaie  jiart  between  these,  or  at  the  neck  of  the  sac.  Sometimes 
rre  is  a  double  stricture,  one  at  the  external  ring,  the  other  at  the 
cmal. 
|As  stated,  the  stricture  may  be  caused  by  the  neck  of  the  sac, 
Jependcntly  of  the  parts  outside  it  ;  for  the  peritoneum  may 
come  thickened  and  indurated,  and  sufficiently  unyielding  to 
Migulate  the  protruded  intestine.  The  strangulation  in  a  con- 
lital  hernia  is  nearly  always  caused  by  the  neck  of  the  sac  it.self 
In  dividing  the  stricture,  the  surgeon  should,  in  all  cases,  adhere 
to  the  golden  rule  laid  down  by  Sir  Astley  Cooper — namely,  to 
divide  it  directly  upwards.  In  this  direction  there  is  the  least 
iikclihood  of  wounding  the  deep  epigastric  artery. 

Whoever  has  the  opportunity  of  dissecting  an 

lances  produced  by  q\^  hernia  of  some  size,  will  observe  that  the 

obliquity  of  the   inguinal  canal  is  destroyed. 

The  constant  dragging  of  the  protruded  viscera 

>n  the  inner  margin  of  the  internal  ring  gradually  approximates 
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the  internal  ring  to  the  external,  so  that  at  last  the  one  gets  quite 

behind  the  other,  and  there  is  a  direct  opening  into  the  abdomen. 

But  the  position  of  the  deep  e|)igastric  artery  with  regard   to  the 

sac  remains  unaltered.     It  is  still  on  the  inner  side  of  the  neck  of 

the  sac. 

In  a  hernia  of  long  standing  all  its  coverings  undergo  a  change. 

They  become  thickened  and  hypertrophied,  and  so  altered  from 

what  they  once  were  that  they  scarcely  look  like  the  same  parts. 

This  is  a  hernia  which  protrudes  through  the 

Umbilical  Hernia.  .  .,■     .  •         •      .u  jji      i-  .l^ 

umbilical   opening  in   the  middle  line  at  the 

umbilicus,  and  is  most  commonly  met  with  in  infant  life,  and  in 
the  female  sex  in  advanced  life,  espe<  ially  in  obese  subjects.  The 
hernia  is  frequently  large,  and,  in  its  enlargement,  it  increases  in 
an  upward  direction,  so  that  the  aperture,  through  which  it  comes, 
is  not  in  the  centre  of  the  hernia. 

Its  coverings  are  skin,  subcutaneous  fat  and  connective  tissue,  i 
thin  fascia  which  covers  in  the  umbilical  aperture,  fascia  trans- 
versalis,  subperitoneal  fat,  and  peritoneum. 

The  seat  of  strangulation  in  this  variety  of  hernia  is  the  fibroin 
margin  of  the  umbilical  aperture.  This  must  be  divided,  and, 
as  there  are  no  vessels  or  other  structures  of  importance  near  it, 
the  margin  may  be  divided  at  any  part  most  convenient  to  the 
operator.  Owing  to  the  size  which  umbilical  hernix  I'requently 
attain,  it  is  not  always  easy  to  divide  the  constricting  margin,  and 
great  care  is  needed  to  prevent  the  intestines  being  injured  during 
the  operation. 

This  term  is  applied  to  those  forms  of  herna 
which  protrude  through  the  abdominal  »al'* 
in  situations  not  included  in  the  inguinal  and  umbilical  varieties' 
The  most  common  variety  is  that  which  comes  through  the  lincJ 
alba,  usually  above  the  umbilicus.  They  are  small  and  mushroom- 
shaped,  with  narrow  pedicles,  and  are  commonly  irreducible.  In 
some  cases  these  protrusions  are  masses  of  subperitoneal  fe. 
emerging  through  foramina  in  the  linea  alba,  growing  after  they 
protrude ;  so  that  these  are  not  hernise  in  the  strict  sense  of  »he 
term.  Ventral  herniae  occasionally  come  through  the  linea  semi- 
lunaris; others  come  through  the  triangular  interval  between  tlic 
latissimus  dorsi  and  posterior  free  border  of  the  external  obliiltie, 
and  are  termed  lumbar  hernia.  There  is,  in  fact,  no  port  of  the 
abdominal  walls  through  which  a  hernia  may  not  protnidc. 
_.         .  Expose  the  contents  of  the  abdomen,  by  in 

incision  from  the  ensiform  cartilage  to  the  o« 
pubis  a  little  to  the  left  side  of  the  linea  alba,  so  as  to  preserve* 
ligament,  ligamentum  teres,  which  passes  from  the  umbilicus  to  the 
liver,  and  also  a  cord,  the  urachus,  which  ascends  in   the  iniddlt 
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from  the  bladder  to  the  umbilicus  ;  then  make  another  incision 
isverselv  on  a  level  with  the  umbilicus,  and  turn  the  flaps  out- 
rds. 

Behind  the  linea  alba,  the  peritoneum  is  raised 
into  a  fold  by  a  fibrous  cord,  passing  from  the 
iladder  to  the  umbilicus ;  this  is  the  urackus,  which  in  fcetal  life 
is  a  tube  connecting  the  bladder  with  the  allantois.  On  either 
side  of  the  urachus  are  two  other  folds,  enclosing  cords  which 
cend  obliquely  towards  the  umbilicus:    these  are  the  impervious 

iins  of  the  hypogastric  arteries. 
|On  opening  the  cavity  of  the  peritoneum,  there  are  seen,  in  con- 
ction  with  the  fibrous  cords  just  mentioned,  Iwo  fossae  in  the 
ighbourhood  of  Poupart's  ligament — one  on  the  inner  side,  the 
"tier  on  the  outer  side  of  the  obliterated  hyjiogastric  artery.  The 
jjth  of  these  foss«  depends  upon  the  tension  of  this  cord  ;  so  that, 
iile  sometimes  they  are  scarcely  visible,  at  others  they  are  deep 
well-marked.  They  are  of  importance,  since  they  correspond 
th  the  internal  and  external  abdominal  rings  ;  hence,  the  greater 
pth  of  one  or  other  hollow  may  determine  the  locality  of  the  pro- 
sJon  of  a  hernia.  Occasionally  tlie  deep  epigastric  artery  lies 
nearer  the  middle  line  than  it  normally  does,  so  that  we  may 
have  three  pouches  instead  of  two,  through  either  of  which  a 
hernia  may  emerge. 

The  abdominal  cavity  is  seen  to  be  composed  of  two  divisions — 
^^k.  op|>er  or  abdomen  proper,  and  a  lower  or  the  pelvis.  It  is  the 
^■per  division  that  we  are  about  to  describe. 

^■Takc  now  a  survey  of  the  viscera  before  they  are  disturbed  fiom 
^Kir  relative  positions. 

^K.  In  the  right  hynochondrium,  the  right  lobe  of 

^Kne  the  Abdomen  '"^  \\stx  is  seen  projecting  more  or  less  below 
^V  the  cartilages  of  the  ribs,  and  the  fundus  of 

^K  gall-bladder  below  the  edge  of  the  liver,  near  the  end  of  the 
^Bith  costal  cartilage.  In  the  left  hypochondrium  is  seen  more  or 
^Bb  of  the  stomach  according  to  its  distension.  Across  the  um- 
^Bical  region  extends  a  broad  fold  of  the  peritoneum  containing 
^^,  the  great  omentum,  which  descends  from  the  lower  curvature  of 
^K  stomach,  forming  a  curtain  over  the  convolutions  of  the  small 
^Htestine.  The  breadth  of  this  fold  varies ;  sometimes  being  so  shrunk 
^Bd  crumpled  as  to  be  scarcely  visible.  The  lower  part  of  theabdo- 
^bn  and  part  of  the  pelvis  are  occupied  by  the  small  intestine. 
Hhc  urinary  bladder  is  not  apparent,  unless  distended  sufficiently  to 
Hk  out  of  the  pelvis.  In  the  right  iliac  fossa  is  the  caput  coli,  the 
^nnroenccment  of  the  large  intestine ;  but  the  ascending  part  of 
^pe  large  intestine  in  the  right  lumbar  region,  and  the  descending 
Bit  of  it  in  the  left,  are  not  visible  unless  distended;   ihey  lie  con- 
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POSITION   OF   THE   ABDOMINAL   VISCERA. 


tracted  at  the  back  of  the  abdoruen.  Such  are  the  viscera  usually 
seen  on  opening  the  abdomen  ;  but  a  certain  latitude  is  to  be 
allowed,  as  sometimes  more  of  one  organ  is  seen  and  less  of 
another,  according  as  this  or  that  is  distended  or  hy[>ertrophied. 
Much  also  depends  upon  the  amount  of  pressure  which  the  ribs 
have  undergone  during  life. 

_     .     ,     _    .  The  position  of  each  viscus  should    now  be 

Particular  Position  f       ,  .  ,  j     c    ..    .l   »      r    .1. 

of  each  Viscus.         examined   separately,   and    first   that  of    the 
stomach. 
The  Stomach.  -p,,^  s/omac/t  is  irregularly  conical  in  shape. 

Il  is  placed  obliquely,  the  smaller  or  pyloric  end  being  the  lower; 
its  great  end  is  situated  in  the  left  hypocliondrium  ;  its  narrow  or 
pyloric  end  extends  obliquely  across  the  epigastrium  into  the  right 
hypochondrium,  where  it  is  overlapped  by  the  liver. 

The  left  or  cardiac  end  is  situated  behind  the  ribs,  and  in  con- 
tact with  the  concavity  of  the  spleen,  to  whith  it  is  connected  by  a 
fold  of  peritoneum.  In  front  it  has  the  abdominal  wall,  above  it 
has  the  liver  and  the  diaphragm,  and  below  it  is  the  transvew 
colon;  the  right  or  pyloric  end  extends  to  the  gall-bladder,  and 
is  in  contact  with  the  under  aspect  of  the  liver,  where  it  is  con- 
tinuous with  the  duodenum  ;  posteriorly,  it  rests  on  the  pancreas, 
the  aorta,  and  the  two  crura  of  the  diaphragm.  The  stomarh  is 
connected  with  other  viscera  by  the  following  peritoneal  folds: 
(i)  the  great  omentum,  attached  to  its  lower  convex  border,  forms 
a  curtain  of  fat,  more  or  less  thick,  in  front  of  the  transverse  colon 
and  small  intestines;  (2)  the  gastro-hepatic  or  lesser  omentum, 
which  connects  the  lesser  curve  of  the  stomach  with  the  tr.insverse 
fissure  of  the  liver;  and  (3)  the  gastro-sidenic  omentum,  whith 
connects  the  cardiac  end  of  the  stomach  with  the  hiluin  of  the 
spleen.  The  relative  position  and  size  of  the  stomach  vary  accord- 
ing to  the  amount  of  distention  :  when  much  distended,  the 
anterior  surface,  owing  to  the  greater  mobility  of  the  great  curve 
and  the  pyloric  end  of  the  stomach,  is  turned  upwards,  and  the 
lower  border  forwards.* 

The  first  part  of  the  intestinal  canal  is  termed 
inlesiinum  duoilenum,  because  it  is  about  the 
breadth  of  twelve  fingers.  Commencing  at  the  pyloric  end  of  the 
stomach,  the  duodenum  ascends  as  high  as  the  neck  of  the  gall- 
bladder;  then  turning  downwards  it  passes  in  front  of  tin  -'' 
kidney ;  lastly,  making  another  bend,  it  crosses  the  spine  oil  . 
towards  the  left  side  of  the  second  lumbar  vertebra.     Here  iiie 


Duodenum. 


•  Lesshafi  states  thai  the  position  of  the  stomach  is  vtrtual.  and  tl>«t  w' 
tended  it  docs  iidI  alter  its  posiiion,  but  that  it  is  affected  equally  in  all  ilr 

(Z.(7M^<-/,  March  II,  1882.)     This  opinion   is  not,  however,  generally  entc^; 

by  an.-itomists. 
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RELATIVE   POSITION   OF  THE   SMALL   INTESTINES. 

Itinuni  jejunum  begins,  and  this  i>art  of  the  canal  may  be  seen 
rising  the  transverse  colon.     Thus  the  duodenum  describes  a 

of  horse-shoe  curve,  of  which  the  concavity  is  towards  the 
i  and  embraces  the  large  end  or  head  of  the  pancreas.  For 
enience  of  description  the  duodenum  is  divided  into  an  ascend- 
a  descending,  and  a  transverse  portion.  The  first  is  com- 
iiy  surrounded  by  a  peritoneal  covering  ;  the  second  and  third 
mly  covered  by  iieritoneum  in  front,  and  are  fixed  to  the  back 
»e  abdomen.  The  relative  anatomy  of  the  duodenum  will  be 
t  fully  seen  hereafter  (p.  442). 

Pursuing  its  course  from  the  left  side  of  the 

m  an  eum.  jp^-Q,,^}  lumbar  vertebra,  the  intestinal  canal 
is  a  number  of  convolutions,  occupying  the  lower  regions  of  the 
tmen,  and  which  are  loosely  connected  to  the  spine  by  a  broad 
nneal  fold  termed  the  mesentery.  Of  these  convolutions,  the 
r  two-fifths  constitute  the  intestinum  jejunum;  the  lower 
S-fiflhs,  the  intestinum  ileum.  This  is  an  arbitrary  division. 
^  is  no  definite  limit;  the  character  of  the  bowel  gradually 
ges — that  is,  it  becomes  less  vascular,  has  fewer  folds  of  the 
g  membrane,  and  its  coats  are  therefore  less  substantial  to  the 

_  .   ,       In   the  right  iliac   fossa,  the  small   intestine 

«we  Intestine  opens  into  the  left  side  of  the  cacum,  which 
is  easily  recognized  by  its  sacculated  appear- 
r;  here  the  large  intestine  begms,  and  it  is  guarded  by  the  ileo- 
ll  valve  (Fig.  156).  Immediately  below  the  junction  the  large 
line  is  ex])anded  into  a  blind  pouch,  about  two  and  a  half 
ps  {6.J  cm.)  in  length  and  breadth,  called  the  exium  or  caput 
Into  the  back  part  tif  this  pouch  opens  a  little  tube,  closed 
other  end,  called  the  appendix  vermiformis.  This  tube  varies 
I  three  to  six  (7.J  to  fi  cm.)  inches  in  length,!  is  about  as  thick 
large  earthworm,  and  is  either  coiled  up  behind  the  caecum, | 
:  below  It,  having  a  separate  mesentery  attached  to  the  aMomi- 
rall  posteriorly,  which  allows  the  apex  to  be  l(X)se  in  the  abdo- 
It  is  hollow,  and  its  opening  into  the  caecum  is  usually 
led  by  a  valve  of  mucous  membrane. 


II  of  seventy-four  cases  observed  by  the  editor  the  colon  occupied  the  iliac 
in  firiy-s«x  ;  occupying  the  ventre  and  extending  into  the  true  (lelvis  in 
t;  aiUtched  to  abdominal  viscera  in  two.     (Amer.  Jour.    Med.  Sc,  Aug. 
)     (A.M.) 

ktrerage   length  of  vermiform  appendix  observed  in   73  cases  was  S-iyfcm., 
I  maxiiiium  of  if  cm.,  and  a  miniiuum  o{ i.<;  cm.     (A.  II.) 
JBt  "f  71  coses  the  ap|)endix  was  observed  in  the  inner  and  posterior  a.spect 
I  colon  in  56 ;  on  the  inner  in  S  ;  on  the  posterior  in  6  ;  and  on  the  inferior 
(A.  H.) 
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The  large  intestine  is  about  four  and  a  half  to  five  feet  (^ij6.S  li^ 
152.3  cm!)  in  length,  and  in  its  course  it  describes  an  arch  whiclk. 

encircles  the  convolutions  of  the  smalls 

intestines.      It   is    largest   at    its   com '' 

mencement,  and  lessens  in  size  until  a  ■ 
the  ujiper  part  of  the  rectum  it  become 
narrowest  ;  below  this  it  again  forms  ; 
dilatation,  the   ampulla,   just  above  i^^ji 
termination  at  the  anus.  It  is  successiveL^  ^  I 
divided  into  caecum,  ascending,  iran-^l 
verse,  and  descending   colon,   sigmo^^j 
flexure   and    rectum.     The  commenc^^. 
ment  of  the  large  intestine  is  generaXjt 
confined  by  the  (peritoneum  to  the  il%  ao 
fossa,   in  which  it  lies,  being  separaterf 
from  the  iliacus  muscle  by  the  iliac  faseu 
and  by  more  or  less  connective  tissue 
and  fat.*    Tracing  the  large   intestioe 
from  this  point,  it  is  continued  as  the 
ascetiding  colon.     We  find   it  sonicw/ut 
smaller  tlian  the  cascuni,  and  it  as<cDds 

__  _  ^ ^^ through  the  right  lumbar  region  in  from 

luMcnoK  o»   THB  i,AiiG»  AND  of  thc  right  Icidttey  as  high  as  the  under 

Shall  Inthstink  to  show  tub  /-  r  .u       i-  u  ■*      1    ...,iU- 

iL.o.<:«cAi  Valve  anu  ArrEN-  surfacc  of  the  liver,  whcre  It  abriipll) 
Dix  VuRMiro.M.s.  makes  a  bend  to  the  left  side— the  kfn- 

tic  flexure  of  the  colon  :  it  then  crosst? 
the  umbilical  region  transversely  fwo' 
right  to  left,  and  is  known  as  the  transverse  colon.  Reaching  the 
left  hypochondriac  region,  it  makes  a  sharp  bend  downwards  be- 
neath the  lower  border  of  ihe  spleen,  forming  thc  splenic  flexure  oi 
the  colon  ;  f  tlience  it  descends  in  front  of  the  left  kidney, J  through 
the  left  lumbar  region  into  the  left  iliac,  as  the  descending  colcn.  U 
the  iliac  fossa  the  intestine,  as  the  sigmoid  flexure,  becomes  n»rto» 
and  makes  a  curve  like  the  letter  S.  lastly,  the  bowel  enters  the 
pelvis  on  the  left  side  of  the  sacrum,  and  here  takes  the  narot  o* 


Flo.  156. — Sbctkin  tiirouoh    the 


.  Ileum.     3.  Caecum  or   cnput  coli, 
3.  Appendix  vermiformis. 


*  But  this  is  not  invariably  so.  The  bowel  is,  in  some  subjects,  connected*" 
the  fossa  by  a  fold  of  peritoneum  or  a  meso-ettcum.  I  have  seen  this  foU  ^ 
ciently  loose  to  allow  the  caput  coli  to  travel  over  to  the  left  iliac  fosta. 

f  This  transverse  part  of  the  colon,  in  some  instances,  makes  a  coil  bebinil  the 
stomach  to  the  diaphragm  ;  such  u  slate  of  things,  when  the  bowel  happetu  10 1* 
disteniled,  is  apt  to  give  rise  to  symptoms  of  disease>l  heart.  See  some  otxtn- 
tions  in  point  by  Dr.  Copland,  in  l.ond.  MeJ.  Gaz.  1 847,  vol.  v  ;■    "'^ 

IThe  contiguity  of  the  ascending  and  descending  colon  to  1  '■  if'' 

kidney  respectively,  explains  the  occasional   bursting  of  renal   a:  '  it-* 

intestinal  canal. 


COURSE  OF  THE  LARGE   INTESTINE. 
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This  term,  so  far  as  concerns  the  human  subject,  is  mis- 
;  the  canal  runs  anything  but  a  straight  course  through  the 
since  it  curves  to  adapt  itself  to  the  sacrum, 
poking  at  the  entire  course  of  the  colon,  observe  that  it  forms 

rh,  of  which  the  concavity  embraces  the  convolutions  of  the 
intestines. 

tt  us  now  see  to  what  extent  the  small  and  the  large  intestines 
jvested  with  a  peritoneal  coat.  The  small  intestints,  with  the 
jption  of  the  duodenum,  which  cannot  at  present  be  examined, 
pall  find  are  completely  surrounded  by  peritoneum,  except  at 
r  mesenteric  border,  along  which  the  vessels  pass  to  the  bowel  j 
^acum  is  covered,  as  a  rule,  only  in  front  and  on  its  sides,  the 
~  -ior  surface  being  connected  to  the  iliac  fascia  by  connective 


IS7. — Rblativs  PosmoM  nr  thb  Kipnivs  and  thr  Laxgi  ItrrtsTim.sanf 

PKOM  HnrltNu. 

t  kidtier.     k,  k.  Right  kidney,  crot^ed  obliquely  by  the  last  donal  itrtery  and  nerve. 
.  Atccndinf  coIod.    u.  c.  l.>e«cciidtng  colon. 


;  the  ascending  colon  is  also  only  covered  on  the  front  aspect 
sides,  the  posterior  surface  being  loosely  connected  by  areolar 
t  to  the  quadratus  iumborum  and  right  kidney  ;  the  transverse 
I  is  almost  entirely  surrounded  by  peritoneum,  which  is  re- 
ed horizontally  backwards  as  a  broad  double  layer — the  trans* 
i  meso-colon — to  the  spine  ;  the  descending  colon,  smaller  than 
transverse  colon,  and  more  deeply  situated  than  the  ascending 
D,  is  only  invested  with  peritoneum  on  its  anicrior  and  inner 
CCS  ;  the  sigmoid  flexure  is  completely  invested  with  peri- 
Ura,  which  connects  this  part  of  the  bowels  with  a  Ujose  fold 
be  left  iliac  fossa;  the  rectum  is  completely  surrounded  by 
nneum  in  its  upper  half,  and  is  connected  to  the  front  of  the 
im  by  a  fold,  the  meso-rectum ;  the  lower  half  of  the  rectum, 
the  first  three  inches  {/-J  cm.),  is  only  covered  in  front  with 
36 
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Relations  of  the 
Large  Intestine. 


peritoneum  ;  the  last  inch  and  a  half  (j.8  cm.)  has  no  peritoneal 
investment  at  all.* 

At  present  we  have  only  traced  the  course  of 
the  large  intestine  through  the, different  ab- 
dominal regions,  but  now  we  are  able  to  see 
the  relations  of  the  various  portions  of  the  bowel. 

The  cizcum  rests  in  the  right  iliac  fossa,  separated  from  the  iliacus^ 
by  the  iliac  fascia  and  connective  tissue  ;  in  front  it  has  the  anterior 
abdominal  wall. 

The  ascending  colon  has  behind  it  the  quadratus  lumborum  andl 
right  kidney  ;  in  front,  it  has  the  abdominal  wall  and  small  intes — 
tines ;  above,  it  is  in  contact  with  the  under  aspect  of  the  liver  to 
the  right  of  the  gall-bladder. 

The  transverse  colon  is  concave  ]>osteriorly,  and  has  above,  the 
liver,  gall-bladder,  the  stomach,  and  the  lower  border  of  the  spleen  ; 
behind,  it  has  the  transverse  meso-colon  and  the  third  part  of  the 
duodenum  ;  in  front,  it  is  in  contact  with  the  abdominal  wall  and 
great  omentum  ;  below,  with  the  small  intestines. 

The  descending  colon,  deeper  situated  than  the  ascending  colon, 
lies  behind,  in  contact  with  the  left  crus  of  the  diaphragm,  the  left 
kidney  and  quadratus  lumborum  ;  in  front,  with  the  small  intestines, 
and  on  its  left  side,  with  the  abdominal  wall. 

The  sigmoid  flexure  is  in  relation  behind  with  the  iliac  fossa,  the 
left  s]}ermatic  artery  and  ureter,  the  left  common  iliac  vessels;  in 
front,  wilh  the  small  intestines  and  abdominal  wall. 

The  relations  of  the  rectum  cannot  at  present  be  satisfactorily 
made  out ;  the  description  of  them  has  been  deferred  till  the  dis- 
section of  the  side  view  of  the  pelvic  viscera. 

The  small  intestine,  including  the  duodenum, 
varies  from  sixteen  to  twenty-four  feel  i" 
length,  and  the  large  intestine  from  four  and  a 
half  to  five  feet  {ij6.S  to  152  j  cm.)  ;  these  measurements  are  sub- 
ject to  some  variaiion  accorditig  to  the  height  of  the  subject. 

The  liver  occupies  the  whole  of  the  ri|lit 
hypochondrium,  and  extends  over  the  epig»»- 
trie  region,  more  or  less,  into  the  left.  Unle* 
the  individual  be  very  cor|jiilent  we  can  ascertain  during  life  the 
extent  to  which  the  liver  projects  below  the  costal  cartilages,  and 
the  general  dimensions  of  the  organ  may  be  tolerably  well  told  by 
percussion.     Its  anterior  border  is  sharp  and   thin,  and  presents  in 


Length  of  the 

Alimentary  Canal. 


Situation  of  the 
Liver. 


<i 


*  It  should  be  recollected,  that  the  ascending  and  descending  colon   ■■ 
infrequently  complelely  invested  by  peritoneum,  and  therefote,  virtually  S| ^ 
have  a  mesrnlery.     This  occasional  occurrence  is  important  when  the  opcrali'-U  ^1 
right  or  left  lumbar  colotomy  has  to  t>e  [jerformed. 
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be  epigastric  region  a  deep  notch  for  the  round  ligament,  and 

snerally  projects  a  little  way  below  the  ribs  ;  hs  posterior  border  is 

road  and  connected  to  the  diaphragm  by  the  coronary  ligament ; 

is  in  relation   behind  with  the  inferior  vena  cava,  the  aorta,  and 

crura  of  the  diaphragm.     Its  upper  convex  surface  ascends  as 

_h  as  the  fifth   intercostal  space,   is  accurately  adapted   to  the 

ch  of  the  diaphragm,  and  is  divided  into  two  unequal  parts  by  the 

Jciform  or  suspensory  ligament ;  its  under  surface  overlies  part  of 

»e  stomach,  and  of  the  duodenum,  the  right  kidney  and  supra- 

cnai  capsule,  and  the  hepatic   flexure   of    the   colon.     Its   right 

is  thick ;  its  left  is  thin  and  sharp.     To  the  diaphragm  the 

er  is  connected   by  folds  of  peritoneum,  called  ligaments.     One 

of  these,  nearly  vertical  in  direction,  and  called  the  suspensory,  or, 

_from  its  sha|)e,  the  falciform  ligament,  is  situated  a  little  to  the 

jht  of  the  mesial  line.     The  lower  and   free  edge  of  it  contains 

lie  impervious  remains  of  the  umbilical  vein,  called  the  r<?««</liga- 

lent.     The  .suspensory  ligament,  traced  backwards,  leads  to  an- 

Iher  broad  fold  extending  horizontally  from  the  diaphragm  to  the 

sterior  border  of  the  liver  ;  this  constitutes  the  /rf/irm/ ligament, 

jht  or  left,  according  as  we  trace  it  on  one  or  the  other  side  of 

falciform  ligament. 
The  junction  of  the  lateral  and  falciform  ligaments  is  described 
some  authors  as  the  coronaij  ligament. 

„.  ,   ^  The  gall-bladder  is  thJ  reservoir  for  the  bile, 

Situation  of  the  j    •       1       1  c      j   1      .u 

Gall-bladder  ^""  '^  closely  confined  by  the  peritoneum  in 

^^^  a  slight  depression  on  the  under  surface  of  the 

^H|ght  lobe  of  the  liver,  to  which  it  is  connected  by  areolar  tissue  ; 
^^^^sionally  the  gall-bladder  is  completely  surrounded  by  perito- 
HKeum.  It  is  pyriform  in  shape,  and  its  broad  end  or  fundus, 
^  covered  with  peritoneum,  projects  beneath  the  anterior  border  of 
ie  liver  opposite  the  ninth  costal  cartilage.  It  measures  three  to 
jr  inches  ( 7.5  lo  to  cm.)  in  length,  is  an  inch  and  a  half  ( J.# 
».)  broad,  and  contains  from  eight  to  twelve  drachms  {,J3 
48  cf."^.  The  neck  is  inclined  I'lpwards  and  towards  the 
I,  and  IS  firmly  connected  to  the  liver  by  areolar  tissue.  The 
ill-bladder  is  in  relation  ahove  with  the  liver  and  small  blood- 
cls ;  helow,  with  the  transverse  colon  and  with  the  first  portion 
'  the  duodenum  ;  its  neck  is  curved  upon  itself  like  the  letter  S,  and 
rnding  tlownwards  terminates  in  the  cystic  duct.  It  sometimes 
ip]>ens  that  the  gall-bladder,  in  consequence  of  some  obstruction 
its  duct,  becomes  unusually  distended,  and  occasions  a  swelling 
flow  the  margin  of  the  ribs,  which  might  be  mistaken  for  a  hep- 
ic  abscess.  The  close  proximity  of  the  gall-bladder  to  the  duo- 
*num  and  the  transverse  colon  explains  the  occasional  evacuation 
'  gall-stones  by  ulceration  into  the  intestinal  canal. 
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RELATIONS   OF   THE   KIDNEYS. 


Situation  of  the 
Spleen. 


The  spleen  is  the  dark,  piirple-grey,  flattenec 
organ  deeply  situated  in  the  left  hypochon 
drium,  between  the  stomach  and  the  ninth 
tenth,  and  eleventh  ribs.     It  is  placed  nearly  vertically ;  its  oute 
surface  is  smooth  and  convex,  to  correspond  with  the  diaphragr 
and  rit)s  ;  its  inner  surface,  where  its  great  vessels  enter,  is  conca 
and  connected  to  the  great  end  of  the  stomach  by  a  broad  peritonei  -^^ 
fold,  called  the  gastro-splenic  omentum.     Its  external  surface  is 
relation  with  the  diaphragm  wiiich  separates  the  organ  from   t 
ninth,  tenth,  and  eleventh  ribs;  its  internal  surface  is  concave,  ir   ^    u^ 
presents  a  vertical  fissure — the  hilum — situated  nearer  the  posteri.^^  jq, 
than  the  anterior  border;  it  is  at  this  fissure  that  the  two  layers        _  ^^ 
peritoneum  are  reflected  from  the  stomach  to  the  spleen,  and  L^^atj]^ 
splenic  vessels  enter  and  emerge  ;  it  is  in  relation  with  the  card^       {^^ 
end  of  the  stomach,  the  tail  of  the  pancreas,  the  left  supra-renal  r^saii,. 
sule,  and  the  left  crus  of  the  diaphragm ;  the  upper  border  is  round     ^.t/ 
and  is  connected  to  the  diaphragm  by  a  fold  of  peritoneum —  «/i^ 
suspensory  ligament;  the  lower  border  is  in  contact  with  the  sple-  -17/^ 
flexure  of  the  colon  ;  the  posterior  border  is  thick,  and  is  connect  tetj 
with  the  left  kidney  by  areolar  tissue;  the  anterior  margin  usually 
presents  a  more  or  less  deep  notch.     Its  hiium  is  connected  «»v>A 
the  cardiac  end  of  the  stomach  by  a  fold  of  peritoneum — the^d/zV 
splenic  omentum  ;  and  with  the  under  surface  of  the  diaphragm  byt 
small  peritoneal  fold — the  suspensory  ligament* 

This  is  the  large  salivary  gland  of  the  abdo- 
men. It  is  placed  transversely  across  the  back 
of  the  abdomen,  in  front  of  the  spine,  about 
the  level  of  the  first  lumbar  vertebra.  It  is  about  .seven  inches 
(//.J  cm.)  in  lengtli,  and  an  inch  and  a  half  (j.iS  cm.)  in  breadth. 
Its  n'gAt  end  or  Itead  is  contained  within  the  curve  of  the  duode- 
num ;  its  left  end,  or  tail,  extends  as  far  as  the  spleen.  The  further 
connections  and  relations  of  the  pancreas  cannot  at  this  stage  of 
the  dissection  be  satisfactorily  seen. 

The  kidneys  are  two  large  excretory  glands, 
situated  at  the  back  of  the  abdomen  in  each 
lumbar  region,  nearly  op|)osite  the  two  las' 
dorsal  and  the  two  upper  lumbar  vertebrae — the  right,  owing  lolhc 
size  of  the  liver,  being  a  little  lower  than  the  left.  Th<?v  li« 
imbedded  in  fat,  which  maintains  them  in  their  proper  posiiio" 
Behind,  they  rest  on  the  crus  of  the  diaphragm,  on  the  q: 
lumborum  and  |>soas,  separated  by  the  aponeurosis  of  tli'- 
versalis;  in  front,  the  right  kidney  is  in  relation  with  the  pento" 


Situation  of  the 
Pancreas. 


Situation  of  the 
Kidneys. 


*  We  find  occasionally  in  the  gastro-splenic  omentum  one  or  more  until  ipl>^ 
in  addition  to  the  large  one.  ^^^^^^^ 


THE   PERITONEUM 


the  right  lobe  of  the  liver,  the  second  part  of  the  duodenum, 
le  ascending  colon  :  the  left  kidney  is  in  contact  with  the 
neum,  the  cardiac  end  of  the  stomach,  the  spleen,  the  end  of 
increas,  and  the  descending  colon  ;  cxUrnally,  it  is  convex, 
I  contact  with  the  abdominal  parietes ;  internally,  it  is  con- 
ind  presents  a  deep  hollow — the  hilum,  from  which  pass  the 

and  large  vessels;  above,  it  is  in  relation  with  the  supra- 
iapsule ;  below,  it  extends  nearly  as  low  as  the  crest  of  the 

These  are  two  ductless  glands,  situated  at  the 

Tcapsu'es"''"  l^op  of  the  kidneys  and  behind  the  peritoneum. 

The  right  one  is  triangular  ;  the  left,  oval  and 

d-shaped.     The  right  supra-renal  capsule  is  in  relation  ;'//  front 

le  under  aspect  of  the  liver  ;  the  left,  with  the  pancreas  and 

;  behind,  it  rests  on   the  crus  of  the  diaphragm ;  the  upper 

is  convex  and  thin  ;  the  loiver  boriier  is  concave,  and  rests 
'  kidney  ;  the  inner  border  is  in  relation  with  the  semilunar 
on  and  splanchnic  nerves,  and  with  the  vena  cava  on  the  right 
ind  with  the  aorta  on  the  left  side.  The  anterior  surface  is 
jr  indented,  from  which  the  supra-renal  vein  passes  out  to  join 
!  right  side  the  inferior  vena  cava,  and  on  the  left  side  the  left 
rein. 

A  certain  range  of  motion  being  necessary  to 
the  abdominal  viscera,  they  are  provided  with 
Us  membrane,  called  the  peritoneum.  This  membrane,  like 
Serous  membranes,  is  a  closed  sac,  one  part  of  which  lines  the 
bing  cavity,  the  other  is  reflected  over'the  contained  viscera, 
are  respectively  termed  \\\e  parietal  and  the  visceral  layers, 
i  female,  however,  it  is  not,  strictly  speaking,  a  closed  sac, 
t  communicates  with  the  cavity  of  the  utenis  through  the  Fal- 

tubes.  The  internal  surface  of  the  peritoneum  is  smooth 
Olished,  and  lined  by  squamous  endothelium;  the  external 
>— the  sub  peritoneal  tissue — is  composed  of  areolar  tissue, 

connects  the  internal  layer  to  the  invested  viscus  or  abdo- 

parietes.  There  is  nothing  between  the  parietal  and  the 
il  layers — in  other  words,  inside  the  sac — but  just  sufficient 
Te  to  lubricate  its  smooth  and  polished  surface.  The  viscera 
,  more  or  less,  outside  the  sac;  some  lie  altogether  behind  it, 

pancreas,  kidneys,  and  supra-renal  capsules ;  others,  as  the 
parts  of  the  duodenum,  cajcum,  ascending  and  descending 

are  only  [jarlially  covered  by  it  ;  while  others,  as  the  stomach, 
|cjiinum,  ileum,  and  some  parts  of  the  large  intestine,  are 
etcly  invested  by  it :  these  latter  push  the  visceral  layer  before 
wd  so  give  rise  to  membranous  folds ;  the  larger  the  fold,  the 
t  the  mobility  of  the  viscus  which  occasions  it. 
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THE   PERITONEUM. 


Course  of  the 
Peritoneum 


Now  trace   the   peritoneum   as  a  continuo 
membrane.     Since  the  peritoneum  is  a  perfec:^: 
sac,  it  matters  not  where  we  begin  :  we  mu— ^ 

come  back  to  the  starting-point. 

If  a   longitudinal  section  be  made  through  the  viscera  in  tfc^^T^ 

middle  of  the    body,    one 
trace  tlie  peritoneum  thus- 
ginning  at  the  diaphragm,  a 
taking,  for   brevity's   sake,  t 
layers  at  a  time  (Fig.  158). 

From  the  diaphragm  two  I ^y, 

ers   of   peritoneum    proceed         ;o 
the    liver,    forming    its    lais=-ra/ 
ligamenls  ;  they  separate  Xo      <:t\- 
close  the  liver,  meet  again      on 
its  under  aspect,  and   pass    on 
under  the  name  of  the  gas/rg. 
hepatic  omentutH,    to   the  sroa// 
curve   of  the   stomach.      Se/w- 
rating   here,  they    embrace  ihe 
stomach,    and,    meeting    again 
at  its  greater  curve,  pass  doM 
like  a  curtain  over  the  small  in- 
testine to  form  \.\\c great omeittim. 
At  the  lower  margin  of  ihegW 
omentum  they  are  reflected  wP" 
wards  (so  that  the  great  omeniwn 
consists  of  four   layers)   to  the 
front   of  the  transverse  colon, 
which   they  enclose,  and,  »fw 
joining  again  at  the  back  of  t** 
colon,   proceed    to    the   spint. 
forming    the     transvene   »(»■ 
colon.     At  this  situation  the  t*o 
layers  diverge,    the   upper  one 
ascends  in  front  of  the  pancre:^ 
and  the  crura  of  the  diaphragf 

to  its  under  surface,  at  which  point  we  started.* 

Tiie  peritoneum  passes  from  the  under  surface  of  the  right  lot* 


DlAGKAM  OF  THE   PltKITONItlM. 


*  In  foetal  life,  the  ascending  layers  of  the  grent  omenlum  majr  be  xnoA  b"* 
to  the  spine  near  the  pancreas;  and  here  the  layers  diverge  from  each  ci!    ' 
upper  layer  ascends  111  front  of  the  pancreas  to  the  diaphiai^m ;  the  1 
proceeds  over  ihe  arch  of  the  colon,  and  then  liack  to  the  spine,  thus   ■ 
transverse  meso  colon.     lis  relleclions  afterwards  are  ihesarae  as  in  llic 
the  frttus  grows,  the  great  omenlum  l)ecoines  adherent  to  I 


THE  PERITONEUM. 


43' 


liver  to  the  kidney,  forming  a  slight  fold — the  hepalo-renal 

on  the  left   side,  where  the   peritoneum  extends  from  the 

ragm   to  the  cardiac  end  of  the  stomach,  it  passes  as  a  slight 

ture,  forming  the  gaslro-phrenic  ligament ;  an  extension  of 

cen  passing  as  a  distinct  fold — the  coslo-colic  ligament — from 

phragin  to  the  splenic  flexure  of  the  colon. 

lower  layer  is  reflected  from  the  spine  over  the  small  intes- 

,ck  again  to  the  spine,  to   form   the  mesentery.     From  the 

the  mesentery  it  descends  into  the  pelvis,  and  invests  the 

two-thirds  of  the  rectum.     From  the  rectum,  in  the  male,  it 

:ted  to  the  posterior  part  of  the  bladder,  forming  the  reeto- 

pouchf  and  thence  to  the  wall  of  the  abdomen,  along  which 

Ijc  traced  up  to  the  diaphragm.     In  the  female,  it  is  reflected 

he  rectum  on  to  the  posterior  wall  of  the  vagina  half  an  inch 

>»,)  from  the  uterine  extremity,  constituting  the  recto-vaginal 

{Douglas'  pouck),  and  thence  over  all  the  back,  but  only 

half-way  down  the  front  of  the  uterus,  to  the  posterior  wall 

bladder;  after  which  its  reflections  are  the  same  as  in  the 

3  is  the  course  of  the  peritoneum  as  seen  in  a  longitudinal 
,  but  there  are  lateral  reflections  which  cannot  be  seen  except 
ansverse  section ;  ihus,  from  the  great  end  of  the  stomach, 
lycrs  proceed  to  the  spleen,  forming  the  gaslro-splenic  omen- 
From  the  transverse  meso-colon  it  is  reflected  on  either  side 
ic  ascending  and  descending  colon. 

structures  completely  invested  with  peritoneum  are,  the 
:h,  liver,  first  part  of  the  duodenum,  the  jejunum  and  ileum, 
nsversc  colon,  sigmoid  flexure,  upper  part  of  rectum,  spleen, 
\,  and  ovaries, 
following  parts  of  the  alimentary  canal  are  only  partially 
by  peritoneum  :  namely,  the  descending  and  transverse 
s  of  the  duodenum,  the  caecum,  the  ascending  and  descend- 
lon  (with  excej)tional  cases),  the  middle  part  of  the  rectum, 
\jtx  part  of  the  vagina,  and  the  hinder  wall  of  the  bladder. 
viscera  uncovereil  by  [leritoneum  are,  the  lower  part  of  the 
,  the  anterior  and  the  lower  part  of  the  jwsterior  wall  of  the 
,  the  anterior  and  part  of  the  posterior  wall  of  the  bladder, 
toinists  s]K;ak  of  the  lesser  cavity  of  the  peritoneum.,  as  dis- 
hed from  the  greater.  This  lesser  cavity,  or  cavity  of  the 
fimenlum,  is  situated  behind  the  stomach  and  the  descending 
of  the  great  omentum.     If  air  be  blown  through  the  foramen 


k  detailed  description  of  tbe  developnient  of  the  great  omentum  and  the 
e«o-colon,  see  a  paper  by  C.  B.  IjoA.\iqoA,  Journal  of  Anatomy  anil 
ttol.  xriii. 
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FORAMEN   OF   WINSLOW. 


of  Winslow  (which  is  the  constricted  communication  between  the 
greater  and  lesser  cavities  of  the  peritoneum),  the  lesser  cavity  be- 
comes distended.  It  is  bounded  in  front  by  the  lesser  omentum, 
the  stomach,  and  the  descending  layers  of  the  great  oraenium; 
behind,  by  the  ascending  layers  of  the  great  omentum,  the  colon, 
the  upper  layer  of  the  transverse  meso-colon  and  its  ascending 
layer ;    above,    by    the   liver ;    below,    by  the   turn   of  the  gre»' 


omentum. 

Foramen  of  Wins 
low. 

communicate. 


This  foramen  is  the  narrow  circular  opening 

between  the  greater  and  lesser  cavities  of  the 

peritoneum,  through    which   the  two  cavill^ 

It  is  situated   behind  the  right  edge  of  the  gasttu- 


Fic.  159. — Diagram  op  a  Tkansvbrsc  Sic- 
TioH  Thkouch  thk  Upfhk  Pakt  or  tiik 
AliDouiKAL  Caviiv,  sdkh  phuu  Aik>vii. 

G.P.  Greater  cavily  of  Oic  peritoneum.  L.  P. 
I.c»M;r  cavity  of  tnc  peritoneum.  A.  Aorta. 
St  Stomach.  S.  Spleen.  V.  Inferior  vena 
cava.     L.  Liver, 


Fig.  160.— Diaciiah  np  a  TiiAicmixSac- 
7IOM  Thkougii  t«b  Lowui  PA«Ttt»Tai 
AntMlMINAL  CaVIFV. 

ti.O.  The  great  omeiilum  with  it%  canrv.  '• 
Small  intestine.  A.  Aorta.  V.  t***^ 
vena  cava.  A.C.  AfcceniJinj  cotoa.  vZ- 
De»centlint;  colon.     K.  Kiilnrvk 


hepatic  or  lesser  omentum.  By  passing  your  finger  into  it,  ji'" 
will  find  the  foramen  bounded  above,  by  the  lobulus  Spigel'i  <" 
caudatus  of  the  liver;  below,  by  the  commencement  of  theiiu'''^* 
num  and  by  the  curving  forwards  of  the  hepatic  artery  ;  /'»/"'•'' 
by  the  lesser  omentum,  enclosing  the  hepatic  artery  and  duttiuxl 
the  vena  portK  ;  and  behind,  by  the  vena  cava  inferior. 

The  several  folds,  formed  by  the  reflections  of  the  peritoneuiiii 
which  connect  the  viscera  either  to  each  other  or  to  the  back  ofiti* 
abdomen,  are  classified  respectively  as  ligaments,  mesenteries,  jw 
omenta :  the  ligaments  are  attached  to  the  viscera,  and  help  '" 
maintain  them  in  position  ;  the  mesenteries  pass  from  the  abdomin*' 
walls  to  the  large  and  small  intestines,  and  maintain  them  in  M 
lion  and  allow  of  blood-vessels  to  pass  to  and  from  them  ;  aod] 


THE  MESOCOLON. 


e  Meso- 


e  broad,  flat  duplicatures  which  pass  from  the  stomach  to 
bouring  viscera. 

This  is  the  fold  which  suspends  the  small  in- 
testine from  the  back  of  the  abdomen.  To 
e  the  great  omentum  and  the  transverse  arch  of  the  colon, 
ttd  part  or  root  is  about  six  inches  (^/j  cm.)  in  length,  and 
•oin  the  left  side  of  the  second  lumbar  vertebra  obliquely 
I  spine  to  the  right  sacro-iliac  symphysis.  The  loose  part 
»entery  is  very  broad,  and  curves  like  a  ruffle,  enclosing 
intestine  from  the  beginning  of  the  jtjuniim  to  the  end  of 
Its  sha|>e  resembles  an  open  fan,  and  its  length  from  the 
column  to  its  attachment  to  the  intestine  is  about  four 
>  cm.).  Above,  it  is  connected  with  the  under  surface  of' 
erse  meso-colon  ;  below,  with  thai  part  of  the  peritoneum 
»  the  inner  part  of  the  csecum  and  ascending  colon.  We 
e  between  its  two  layers  the  mesenteric  vessels,  nerves, 
id  lymphatics. 

This  broad  fold  connects  the  transverse  colon 

to  the  back  of  the  abdomen,  and  between  its 

layers  the  vessels  pass  to  and  from  this  portion 

ger  gut.     It  forms  an  imperfect  partition  dividing  the  ab- 

to  an  upper  compartment,  containing  the  stomach,  liver, 

) ;  and  a  lower,  containing  the  convolutions  of  the  small 

V  As  regards  the  csecum,  and  the  ascending  and 

■  Meso.  descending  portions  of  the  colon,  they  are,  as 
a  general  rule,  bound  down  by  the  peritoneum 
in  their  respective  situations  (Fig.  i6o).  The 
n  covers  only  two-thirds  or  thereabouts  of  their  anterior 
;heir  posterior  surface  is  connected  by  loose  cellular  tissue 
:k  of  the  abdomen.  The  colon,  ascending  or  descending, 
ore  be  opened  in  the  lumbar  region,  below  the  kidney, 
ijury  to  the  peritoneum:  a  fact  upon  which  is  founded 
;ion  of  colotoray  for  the  relief  of  stricture  of  the  rectum, 
cases,  the  ascending  and  descending  colon  (more  com- 
E  latter)  are  completely  surrounded  by  peritoneum  and 
1  to  the  lumbar  regions,  respectively,  by  a  right  and  a  left 

,  ,       The  sigmoid  flexure   is,  as  a  rule,  completely 

mvested  by  peritoneum,  which  passes  as  a  ihm 

i  iliac  fossa,  allowing  a  considerable  amount  of  movement 

t  of  the  intestine. 

The  upper  third  of  the  rectum   is  also  sur- 
rounded by  peritoneum,  which  pa.sses  to  the 


ita 


GastTO-hepatic  or 
Lesser  Omentum. 


BRANCHES  UF     THE   ABDOMINAL  AORTA. 

sacrum  and  thus  retains  it  in  position.     The  hxmi 
pass  between  its  layers. 

^  This  broad  peritoneal  fold,  km 

Great  Omenium.  gastrocolu  omentum,    is     com 

layers,  and  proceeds  as  a  double  layer  Irom  the  low 
stomach,  as    far  as  the  pelvis,  where  these   two    la; 
enclose  the  transverse  colon.     It  lies  like  a  curtain 
volutions  of  the   small   intestines,  and  we   find    it 
extending  low  into  the  pelvis;   in  others,  small   ani 
usually  in  the   left  hypochondrium.     lis  thickness 
ably  :   in  thin  subjects  it  is  often  translucent  ;    in  corpi 
on  the  other  hand,  it  is  loaded  with  fat,  and   contril, 
measure  to  the  size  of  the  abdomen. 

This  double  fold  passes  froni 
fissure  on  the  under  surface  of 
upper  curve  of  the  stomach, 
of  two  layers,  and  between  thera  are  the  portal  v 
artery,  with  the  nerves  going  to  the  liver,  and  the  h 
lymphatics  coming  from  it.     The  right  border  of  thi 
and   forms   the  anterior  rounded  margin  of  a  consf 
the  foramen  of  Winslow,  which  leads  into  the  lessi 
peritoneum:    its  left  border  passes  on  to  the  oesopi 
fold  the  common  bile  duct  lies  to  the  right,  the  h 
the  left,  and  the  vena  porta  behind  and  between  tl 
the   finger    be    introduced    behind    the    right    boi 
through    the   foramen  of  Winslow   into   the   lesser 
peritoneum. 

This  fold  proceeds  from  the  jjrcal 
Gastro-splenic  .  \.  .     .\.         i  j  • 

Omentum.  stomach  to  the  spleen,  and  is  con 

with  the  great  omentum.     It  < 
Is  layers  the  branches,  vasa  brevia,  which  proceed  fri 
artery  to  the  great  end  of  the  stomach. 

The   reflections  of  the  periton^ 
igamen  s.  abdominal  walls  to  the  liver, 

bladder,  and  uterus,  and  constituting  their  ligamenlsA 
will  be,  described  with  the  respective  viscera. 

Our  next  object  should  be  the  cw 
the  arteries  which  stipply  the  vi 
ab,/ominai  ttorta  cnXen  the  abd<; 
the  pillars  of  the  diaphragm  in  front  of  the  last  dorsal] 
then,  descending  a  little  to  the  left  of  the  spine, 
body  of  the  fourth  lumbar  vertebra,  a  little  to  the  lef 
line  into  the  two  common  iliac  arteries.  The  relatio^ 
cannot   at   present  be  sufficiently  made  out,  so  ths 
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ribcd  later  on.     In   its  course  it  gives  off  its  branches  in  the 
lowing  order  (Fig.  161):  — 
.  The  phrenic,  for  the  supply  of  the  diaphragm. 
.  The  cofliac  axis,  a  short,  thick  trunk,  which  immediately  sub- 
ides  into  three  branches  for  the  supply  of  the  stomach,  the  liver, 
the  spleen. 
The  superior  mesenteric,  for  the  supply  of  all  the  small  intes- 
i«s  and  the  upper  half  of  the  large. 
4.  5.  The  .f///>/'a-r^«(j/ and  the  r^/fa/ arteries. 

6.  The  spermatic,  for  the  testicles  ;   the  ovarian,  for  the  ovaries. 

7.  The  inferior  mesenteric,  for  the  supply  of  the  lower  half  of  the 
'ge  intestine. 

1.  The  lumbar,  four  branches  analogous  to  the  intercoslals,  for 
supply  of  the  back  part  of  the  abdomen. 
».  The  a r/eria sacra  metiia,  which  is  given 
at  the  bifurcation  of  the  aorta,  supplies  the 
h  lumbar  artery  and,  running  down  in 
t  of  the  sacrum,  supplies  the  rectum  and 
ler  structures. 

Jy  some  anatomists  the  branches  are  ar- 

ged  in  two  classes — those  destined  to  sup- 

ihe  viscera,  and    those   to   supply    the 

ominal  parietes:  theformerare  thecceliac 

s,  supra-renal,  renal,  s|)ermatic,  superior 

inferior  mesenteric  arteries;  the  latter  are 

phrenic,  the   lumbar,  and   sacra   media 

erics. 

These  branchcsare  to  be 
traced  throughout  in  the 
owing  order.  Take  the  ca-liac  axis  first. 
dissect  this  artery  and  its  branches,  the 
r  must  be  well  raised  and  the  stomach 
down,  as  in  Fig.  162,  and  the  anterior 
T  of  ijeritoneum  removed  from  the  gastro- 
tic  omentum.  A  close  network  of  very 
h  tissue  surrounds  the  visreral  branches 
he  aorta.  This  tissue  consists  almost  en- 
ly  of  plexuses  of  nerves,  derived  from 
sympathetic  system,  each  plexus  taking 
name  of  the  artery  which  it  surrounds. 
these  plexuses,  the  largest  surrounds  the 
liac  axis  like  a  ring.  This  is  the  solar 
^^scus,  and  is  formed  by  the  junction  of  the  two  semilunar  ganglia 
K^£.  70,  p.  196).  From  this,  as  from  a  roof,  other  secondary  plex- 
^Bb  branch  off,  and  surround  the  following  atlenes — \.\\e  ■^\\\e.vi\c., 
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Fic  161.— Branchk»  op  thb 

AeiXlMltlAL   AOKTA. 

.  Phrenic.  9.  Cceliac  axU.  3- 
Superior  metciiteric.  4  Su- 
pra-rcn:4l  5.  Renal.  6.  Sper- 
matic. 7.  Inferiorinesenicrlc. 
8.  Lumbar.  9.  Sacra  media. 
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coronary,  hepatic,  splenic,  superior  mesenteric,  inferior  mesenteric, 
and  renal,  the  plexuses  receiving  the  names  of  the  arteries  around 
which  they  twine.  It  requires  a  lean  subject  and  much  patience 
to  trace  them. 


Cceliac  Axis  and  its 
Branches. 


The  caeliac  axis  arises  from  the  front  of  the 
aorta,  between  the  pillars  of  the  diaphragm, 
immediately  above  the  up|)er  border  of  the 
pancreas,  to  the  left  of  the  lobuliis  Spigelii,  to  the  right  of  the 
cardiac  end  of  the  stomach,  and  having  the  semilunar  ganglia  on 
each  side.  It  is  a  short,  thick  trunk  which  runs  between  the  two 
layers  of  the  lesser  omentum,  and,  after  a  course  of  about  half  an 
inch  (/J  mm.'),  divides  into  three  branches,  the  hepatic  running  to 
the  right,  the  splenic  to  the  left,  and  the  coronaria  ventriculi 
upwards  and  to  the  left  side. 

The  following  is  the  plan  of  the  ca>liac  axis  and  its  branches : — 

ccsophagcal. 

gaslhc. 

pyloric.  (  gastro-epiploica  dextn. 

gastro-duodenalis.  \  pancieatico  -  duodeoaiu 

cystic.  I.      superior. 

pancreatic  branches, 
gastro-epiploica  siniistro. 
vasa  brcvia  to  stomach. 


CcEUAC  Axis. 


Coronaria 
triculi. 

Hepatic   . 


Splenic 


'-{ 


Cotonaria  Ventriculi. 


The   coronaria  ventriculi,  the  smallest  of  ll" 
three,  ascends  a  little  to   the  left  towards  th« 
oesophageal  end  of  the  stomach,  where   it   gives   ofT  (tso/>ha^f'l 
branches,  which  anastomose  with  the  oesophageal  branches  of  \ie 
thoracic  aorta ;    and  others   to   the  cardiac  end  of  the  stonach, 
which  inosculate  with  the  vasa  brevia  of  the  splenic  artery.    I' 
then    runs   from  left    to   right,  along  the  lesser   curvature  of  'I" 
stomach  towards  the  pylorus,  supplying  branches  on  both  surfaces 
of  the  stomach,  and  finally  anastomoses  with  the  pyloric  branch  ol 
the  hepatic  artery. 
„       ■    J.  .  The  hepatic  artery  ascends  to  the  right  betweeo 

epa  ic     r  ery.  ^^^  layers  of  the  lesser  omentum  to  the  titns- 

verse  fissure  of  the  liver,  where  it  divides  into  two  branches,  righ' 
and  left,  for  the  supply  of  the  respective  lobes  of  the  liver. 

In  ils  course  to  the  liver,  it  lies  to  the  left  of  the  common  bile- 
duct  and  in  front  of  the  portal  vein  :  all  three  are  contained  in  tht 
right  half  of  the  lesser  omentum.     The  hepatic  gives  off — 

<i.  The  pyloric,  which  descends  to  the  upper  border  of  the  pylorus,  •"'I ""' 
J  along  the  lesser  curve  of  the  stomach  from  right  to  left,  inosculating  •W "" 
eoroDaria  ventriculi. 

i.  The  gaslreduodcHalis  descends  behind  the  ascending  portion  of  the i»l^ 
num,  divides,  after  a  short  course,  into  («)  the  gastro-tfiploicti  aalra,  which  IW* 
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lloog  the  greater  carve  of  the  stomach,  l>elween  the  layers  of  (he  great  omentum, 
Grom  right  to  left,  and  anastomoses,  with  the  gastro-epiploica  sinistra  from  the 
tplenic,  supplyin);;  both  surfaces  of  the  stomach  and  the  great  omentum ;  and  (/)) 
tne  f^intrtatKOiiuodinnlis  superior,  which  runs  down  between  the  head  of  the 
pancreas  and  the  descending  portion  of  the  duodenum,  and  anastomoses  with  the 
alico-duodcnalis  inferior,  a  branch  of  the  superior  mesenteric,  and  with  the 
i-catic  branches  of  the  splenic. 

The  eyiiic.  commonly  a  branch  of  the  right  hepatic,  ascends  along  the  neck 

be  gallbladder,  and  divides  into  two  branches,  one  of  which  romifies  on  the 

surface  of  the  gall  bladder,  the  other  passes  between  the  liver  and  the  upper 

ce  of  the  gall  bladder. 


\\ 


-Splc. 


Commciiccmenl  of   the  inU 
tinum  jejunum. 


FiC.    t&x.— DiAGNAM    or    TtlR    DraT(CHBS  OF  THB  C'SLIAC  AXIS. 

(PancreaA  in  dolled  otill'me  behind  the  stomach.) 

■ria  ventriculi.      8.  Splenic  a.      3.   Hepatic    a.    4.  Pyloric  a.      5,  Gastro-diiodenatU. 
G**tro-«piploica  tiniara.    7.  Vasa'brcvia.    8.  Superior  mesenteric  a. 

.     .  The  splenic,  the  largest  of  the  three,  proceeds 

"  ^^'  tortuously  towards  the  left  side,  above  its  corre- 

.Jing  vein,  along  the  upper  border  of  the  pancreas  to  the  hilum 
fte  spleen,  which  it  enters  by  numerous  branches. 

gives  off:  I.  Several  small  branches  to  the  pancreas,  pani-rtatuir  parvte : 
rmllier  larger  than  the  rest,  pancretitiea  mn^na,  accompanies  the  pancreatic 
These  uteries  anastomose  with  the  pancreatico-duodenai  branches  of  the 
lie  umI  superior  mesenteric  arteries,     z.  The  gattro-tpiploua  tinistra,  which 
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runs  to  the  right  along  the  great  curve  of  the  stomach,  between  the  layers  of  I 
great  omenlum,  and  inosculates  with  the  gastro-epiploica  dextra.  3.  friKi  l>rn>i 
five  10  seven  in  number,  which  proceed  between  the  lavers  of  lhe^oj//-o  j/t'rtuiV 
omentum,  to  the  great  end  of  the  stomach,  where  they  communicate  with  branches 
from  the  coronaria  venlriculi,  and  (he  gastro-epiploica  sinistra.  4.  The  splmic 
branches  are  five  or  six  in  number,  and  enter  the  fissure  of  the  spleen. 

Thus  the  stomach  is  supplied  with  blood  by  four  channels,  which 
by  their  inosculations  form  a  main  artery  along  its  lesser  curve,  an- 
other along  its  greater ;  from  these,  numerous  branches  are  furnished 
to  both  surfaces  of  the  stomach.  The  artery  of  the  greater  curve 
also  sends  down  numerous  omental  branches,  which  for  roa  net- 
work between  the  layers  of  the  g[reat  omentum. 

The  vein  corresponding  to  the  coronaria  venlriculi  artery,  called 
the  coronary,  commences  close  to  the  pylorus,  runs  along  the  lesser 
curve  of  the  stomach  as  far  as  the  oesophagus,  and  then,  descending 
to  the  right,  between  the  two  layers  of  the  gsBtro-hepatic  omentum, 
opens  into  the  vena  portse. 

The  splenic  vein  returns  the  blood  from  the  spleen  by  five  or  six 
branches  which,  unite  to  form  a  single  trunk.  This  runs  along  the 
upper  border  of  the  pancreas  below  the  artery,  and  after  receiving 
the  branches  corresponding  to  the  branches  of  the  artery  and  the 
inferior  mesenteric  vein,  joins  the  superior  mesenteric  vein  to  form 
the  vena  portae. 

The  hepatic  veins  do  not  run  with  the  hepatic  artery,  but  return 
the  blood  from  the  liver  and  terminate  in  the  vena  ports. 

The  veins  which  return  the  blood  from  Iht 
abdominal  portion  of  the  alimentary  canal,  the 
pancreas,  and  the  spleen,  do  not  empty  them- 
selves into  the  vena  cava  inferior,  but  all  unite  into  one  large  vein, 
called  the  iiena  porta,  which  ramifies  throughout  the  liver,  aod 
secretes  the  bile.  The  trunk  of  the  vena  portae  it.self  is  about  thr« 
inches  (/.j  rw.)  long.  Tracing  it  downwards,  you  find  that  il  i* 
formed  behind  the  great  end  of  the  pancreas  and  in  front  of  tl" 
inferior  cava  by  the  confluence  of  the  splenic  arid  superior  mesen- 
teric veins  (Fig.  163).  In  its  passage  to  the  liver,  the  vena  porti 
is  accompanied  by  the  hepatic  artery  and  the  common  bile-dwt'. 
lying  behind  and  between  them.  At  the  transverse  fissure  of  tl'f 
liver  it  presents  a  slight  enlargement,  called  the  sinus,  and  then 
divides  into  two  branches  corresponding  to  the  rigjit  and  left  lob«. 
The  vein  ramifies  in  the  substance  of  the  liver  like  an  artery,  and  is 
surrounded,  with  the  branches  of  the  hepatic  artery  and  duct,  in  J 
sheath  of  areolar  hepatic  tissue  called  Glisson's  capsule.  The  »CTi 
portje  may,  then,  be  compared  to  the  stem  of  a  tree,  of  which  ll'f 
roots  arise  in  the  digestive  organs,  and  the  branches  spread  ou' 
in  the  liver.     After  receiving  the  veins  corresponding  to  ••>' 
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branches  of  the  hepatic  artery,  the  vena  portx  returns  its  bloo| 

into  the  inferior  vena  cava  through  the  venae  cava;  hepaticas. 

The  veins  which  empty  themselves  into  the  vena  portse  have  nd 

valves.     Therefore,  if  any  obstruction  arises  in  the  venous  circula^l 

tion  through  the  liver,  the 

roots  of  the  portal  vein  are 

apt  to  become  congested  ; 

this   is   a  common    cause 

of  haemorrhoids,  diarrhcca, 

haemorrhage      from      tlie 

bowels,  and  ascites. 

u        •     r^     .       The      he- 
Hepatic  Duct.  ...     , 
'^                     paiic  duct 

is  formed  by  the  junc- 
tion of  the  right  and  left 
hepatic  ducts,  which  issue 
from  the  traftsverse  fissure. 
The  hepatic  duct  descends 
nearly  vertically  for  about 
an  inch  and  a  half  (j.S 
irin.),  when  it  is  joined  at 
an  acute  angle  by  the  cystic 

„      .    ^  duct.  The 

Cystic  Duct.  ,.    ,    . 

'  cystic  duct, 

about  an  inch  (^2.$  cm.)  in 

length,  descends,  from  the 

neck  of  the  gall  bladder, 

towards    the    left   in    the 

gastro-hepatic     omentum, 

lying  to  the  right  of  the 

hepatic  artery  and  in  front 

of  the  vena  porlae.     The 

hepatic   and    cystic  ducts 

unite  to  form    the  ductus 


Fig.  163. — DiACKAM  of  the  Vkna  Portx. 

(The  arruw  U  introduced  behind  the  fixe  border  of 

the  lci«cr  omentum.) 


Ductus  Communis 
Cboledochus. 


communis  choUdochus,  or  the  common  bile 
duct ;  the  duct  thus  formed,  passes  down- 
wards  and  to  the  left,  between  the  two  layers 
the  lesser  omentum,  close  to  its  right  border.  It  is  about  three 
nches  (7./  cm.')  long,  and  if  distended  would  be  about  the  size  of 
crow-quill.  It  descends  behind  the  first  portion  of  the  duodenum  ; 
front  of  the  vena  porta: ;  to  the  right  of  the  hepatic  artery  ;  to 
le  left  of  the  descending  portion  of  the  duodenum  ;  and  behind 
c  head  of  the  pancreas.  Then  turning  towards  the  right,  it  gets 
hind  the  descending  duodenum,  and  opens  obliquely  into  the  back 
t  of  the  second  portion,  near  the  junction  with  the  third.     The 
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Dissection. 


duct  runs  through  the  coats  of  the  bowel  for  nearly  three  quarters 
of  an  incli  (/S  mm.),  and  sonietinies  before  doing  so  unites  with  the 

pancreatic  duct  (p.  439). 

The  great 
omentum, 
with  the  arch  of  the  colon,  must 
now  be  turned  up  over  the  chest, 
and    the  small   intestines   pushed 
towards  the  left  side.      Then,  by 
removing  the  anterior  layer  of  the 
peritoneum  from  the   mesentery, 
we  expose  the  mode  in  which  the 
superior  mesenteric  artery  ramifies 
so  as  to  supply  the  small  intestines. 
Ill    making    this    dissection,   the 
me.ienteric  glands  immediately  at- 
tract  notice.     They  lie  in   great 
numbers  between  the  layers  of  the 
mesentery,  and  vary  considerably 
in   size.      The  fine   tulies,   called 
lacteal  vessels,  which  traverse  the 
glands,   are    too  thin    and    tnm- 
parent  to  be  seen  under  ordinary 
circumstances.    But  in  cases  where 
sudden  death  has  taken  place  dur- 
ing digestion,  they  are  found  div 
tended  with  chyle  (resembling fin* 
white  threads),  and  can  be  traced  into  the  glands  from  all  pwis 
of   the  small   intestine. |     After   traversing    the   glands,   they  «ll 
eventually  empty  their  contents  into  the  receptaculum  chyli  (p- 
192). 

This  large  artery  arises  from  the  front  of  ine 
aorta  just  below  the  cceliac  axis,  descends  be- 
neath the  pancreas,  in  front  of  the  transverse 
part  ofthe  duodenum  (Fig.  i6j,  No.  8,  p.  4J()' 
and  then  runs  between  the  layers  of  the  mesentery  towards  the  rigl'i 
iliac  fossa,  where  it  terminates  in  branches  for  the  supply  of  ll" 
cfflcum.  Thus  it  describes  a  gentle  curve  from  left  to  right,  h  " 
crossed  by  the  pancreas  and  splenic  vein,  and  will  be  seen  to  supply 
the  descending  and  transverse  duodenum,  the  jejunum,  ileum,  »'"' 
the  ascending   and  transverse  colon.    It  is  accom|)aiiied  by  itscOT' 

•  The  inferior  pancreaiico-duodenal  artery  is  not  represenleil. 
f  The  arrangement  of  the  cbyliferous  vessels  is  well  displayed  in  the  pUtat* 
Mascagni. 


Fig.  164. — Plan  of  tmb  McAgNTBmc  An* 

TBHIKS  ANIi  TMBI»  CoMMUNlCATIOKS.* 

1.  Superior  aieventcric  a.     3.  CoHca  medU* 

Ji.  Colica  dcxtra.  4.  Ileo-colica.  5.  In- 
crior  muenteric  a.  6.  Colica  sinistra. 
7.  Artcria  ).ignioidca.  8.  Superior  hxiiior> 
rhoidal  a. 


Superior  Mesenteric 
Artery   and 
Branches. 
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ending   vein,  and  is  surrounded   by  the  superior  mesenteric 
ipathetic  plexus.     It  gives  off  the  following  branches: — 
I.   'rtie  inffiior  /xincrealico-iiuocienal  hxz.\\c\\,yt}\\c\\  runs  up  be- 
ad   the   jxincreas,    within    the   concavity  of  the  duodenum,   to 
:ulate  with    the  superior  pancrfaticoduodenal  branch  of  the 
itic. 
Vaux  inUstini  tenuis  of  the  small  intestine,  from  ten  to  sixteen 
fn  number,  are  given  off  from  the  left  or  convex  side  of  the  curve, 
id  are  distributed  to  the  jejunum  and  ileum;  while  from  the  con- 
re  side  come — 
The  ileo-coUc  ; 

The  right  colic,  for  the  supply  of  the  ileum,  caecum,  and 
ending  colon  ;  and 
15.  The  middle  colic,  for  the  supply  of  the  transverse  colon. 
The  student  should  now  trace  the  branches  to  the  small  intestine, 
in  order  to  see  the  scries  of  arches  which  they  form  by  their  mutual 
tnoscuUtions.  There  are  three  or  four  tiers  of  them,  each  tier 
conn'osed  of  smaller  and  more  numerous  branches  than  the  preced- 
ing. The  ultimate  branches  ramify  in  circles  round  the  intestine. 
TTii*  circular  arrangement  of  the  vessels  in  the  coats  of  the  bowel  is 
ally  interesting,  because  it  enables  one  in  almost  all  cases  to 
iguish  the  intestine  from  the  hernial  sac. 

The  (vlic  branches  of  the  superior  mesenteric  are  the  ileo-telic,  which  is  the 
ttinoAtion  of  ibe  main  trunk,  and  divides  into  two  branches:  one  supplies  the 
rer  pan  of  the  ileum,  and  the  other  the  caecum  ; 
FTbe  rii^lif  {(i/if,  which  proceeds  towards  the  ascending  colon  ;  and 
iTbe  miM/e  colic,  whicli  ascends  between  the  layers  of  the  mesocolon  to  the 
Cb.     Tlicr  are  arranged  after  the  same  plan  as  those  of  the  small  intestine:  that 
I  tbey  inosculate  and  form  a  series  of  arches  which  successively  decrease  in  size, 
1  finally  terminate  in  circles  round  the  bowel. 

The  superior  mesenteric  vein  joins  the  splenic  behind  the  pancreas, 
d  forms  the  vena  \wt\x  (p.  439). 

To  trace  this  artery,  the  small  intestine  must 

be  drawn  over  towards  the  right  side,  and  the 

peritoneum  covering  the  artery  removed,  since 

the  artery  lies  behind  the  peritoneum.     It  is 

given  off  from  the  front  of  the  aorta,  about 

inches  (^  cm.)  above  its  bifurcation,  and  is  surrounded  by  the 

ferior   mesenteric   plexus   of  sympathetic   nerves.      Descending 

ards  the  left  iliac  fossa,  it  crosses  obliquely  over  the  left  com- 

■n  iliac  artery,  passes  between  the  layers  of  the  meso-rectum,  and 

ng  the  name  of  superior  hcemorrhoidal,  is  finally  distributed  to 

upjwr  part  of  the  rectum.     Its  branches  are  : — 

The  cotica  iinisira,  which  crosses  behind  the  peritoneum,  over  the  left  kid- 
f,  and  su|)ptiet  the  descending  colon. 
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2,  The  sigmoidea,  which  runs  over  the  psoas,  is  distributed  to  the  sigmoid 
flexure. 

3.  The  su/ifrinr  hiimorrkoidal,  which  supplies  the  upper  part  of  the  rectum, 
and  will  be  dissecled  wiih  the  side  view  of  the  pelvis. 

These  branches  of  the  inferior  mesenteric  inosculate  in  the  form 
of  arches,  like  the  colic  branches  of  the  superior  mesenteric.     The 
colica  sinistra,  too,  forms  a  large  arterial  arch  with  the  colica  media, 
so  that  there  is  a  chain  of  arterial  communications  from  one  end  to  • 
the  other  of  the  intestinal  canal  (Fig.  164). 

The  inferior  mesenUric  vein  ascends  nearly  vertically  behind  the 
peritoneum,  passes  in  front  of  the  left  psoas,  behind  the  third  por- 
tion of  the  duodenum  and  the  pancreas,  and  joins  the  splenic  behind 
the  pancreas. 

To  see  the  relations  of  the  duodenum  and  the 
pancreas,  two  ligatures  about  an  inch  (2.5  cm.) 
apart  should  be  placed  on  the  upper  end  of  the  jejunum,  and  two 
others  at  a  similar  distance  apart  on  the  lower  end  of  the  sigmoid 
flexure  of  the  colon.  After  the  jejunum  and  the  sigmoid  flexure 
have  been  divided  between  the  ligatures  respectively,  the  small  and 
large  intestines  are  to  be  removed  by  cutting  through  the  peritoneal 
folds  which  connect  tliem  to  the  abdominal  walls.  By  turning  up 
the  stomach,  we  expose  the  duodenum  curving  round  the  great  end 
of  the  pancreas. 

The  duodenum  (Fig.  162,  p.  437)  commences 
at  the  pyloric  end  of  the  stomach,  and  termin- 
ates on  the  left  side  of  the  second  lumbar  ver- 
tebra, where  the  intestinum  jejunum  begins.  It  is  about  eight  10 
ten  inches  {20-25  cm.)  in  length  and  two  inches  (/  cm.)  in  diame- 
ter, and  is  divided  into  three  parts,  an  ascending,  descending,  ami 
transverse. 

The  first  portion  ascends  obliquely  as  high  as  the  neck  of  the 
gall-bladder;  then,  inaking  a  sudden  bend,  it  descends  in  front  of 
the  right  kidney  as  low  as  the  third  lumbar  vertebra.  Lisily, 
making  another  bend,  it  ascends  obliquely  across  the  spine  to  the 
left  side  of  the  second  lumbar  vertebra :  here  the  intestine  lak*' 
the  name  of  jejunum.  Thus  the  duodenum  describes  a  horseshoe 
curve,  the  concavity  of  which  is  directed  towards  the  left  side,  *'"' 
embraces  the  head  of'the  pancreas. 

The  first  or  ascending  portion  is  about  two  inches  (5  cm.)  long- 
and  is  completely  invested  by  peritoneum.  It  is  comparatively 
free,  so  that  the  movements  of  the  stomach  may  not  be  restricted- 
In  front  of  it  are  theJiver  and  the  neck  of  the  gall-bladder.  Behiw 
it  are  the  bile-duct,  the  hepatic  artery,  and  the  vena  port.T.  '^ 
second  or  (/wf^waV'/r^  portion  is  about  three  inches  (7.5  <•>«.)  lon^' 
and  is  covered  by  peritoneum  only  on  its  anterior  surface.    It " 
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jly  connected  to  the  deeper  structures  behind,  and  to  the  pan- 
on  its  left  side,  so  that  no  njovement   is   permitted  in  this 
tion.     It  descends  from  the  neck  of  the  gall-bladder  to  the  right 
le  of  the  body  of  the  third  lumbar  vertebra.     It  lies  behind  the 
jsverse  colon,  in  front  of  the  right  kidney  and  the  ductus  coiu- 
Bnis  choledochus ;  on  the  left  side  it  is  in  relation  with  the  head 
Ithe  pancreas,  its  duct,  and  the  superior  and  inferior  pancreatico- 
lenal  arteries.     The   third   or  transverse   portion,  about   four 
phes  (/o  cm. )  long,  is  situated  behind  the  transverse  meso-colon, 
:  above  the  mesentery  and  the  superior  mesenteric  vessels.    Above 
^are  the  pancreas,  and  the  superior  mesenteric  artery  and  vein, 
kich  pass  between  the  pancreas  and  the  duodenum :   behind,  it 
upon  the  crura  of  the  diaphragm,  the  inferior  vena  cava,  and 
aorta.     This  portion,  like  the  second,  is  only  covered  in  front 
the  peritoneum.     Notice  how  firmly  the  duodenum  is  braced  up 
the  left  side  of  the  second  lumbar  vertebra,  and  how  the  jejunum 
{ins  here  by  an  abrupt  downward  bend. 

The  pancreas  is  a  large  compound  racemose 
gland,  situated  immediately  behind  the  stomach 
(Fig.  163,  p.  4J9).  It  is  of  an  elongated 
1,  and  of  pinkish-white  colour.  It  is  placed  transversely  across 
spine  ;  its  larger  end,  or  head,  is  embraced  by  the  duodenum  ; 
its  lesser  end,  or  tat/,  is  in  contact  with  the  spleen.  It  is  about 
six  to  eight  inches  in  length,  its  average  breadth  is  one  inch  and 
a  half,  and  its  thickness  from  half  an  inch  to  an  inch.  Its  weight 
is  from  2]^  oz.  to  7,%  oz.  {6J.7  to  Sg  gm.),  although  it  frequently 
exceeds  the  latter  weight. 

In  front,  the  gland  has  the  a.scending  layer  of  the  transverse 
„|pcso-colon  and   the  stomach  :  its  ri^rht  extremity,  or  head,  is  em- 
ced   by  the  duodenum,  separated   from  it  by  the  pancreatico- 
ienal    arteries ;    behind   the   head    is    the    ductus    communis 
)ledochus,  whilst   the  body  is  in   relation   posteriorly  with  the 
srior  vena  cava,  the  superior  mesenteric  vein  and   artery,   the 
I,  the  beginning  of  the  vena  portae,  the  crura  of  the  diaphragm, 
left  kidney,  the  supra-renal  capsule,  and  the  inferior  mesenteric 
its  ie/t  extremity,  or  tail,  touches  the  concavity  of  the  lower 
fece  of  the  spleen,  and  is  in  front  of  the  left  suprarenal  capsule; 
ufj>er  border  is  in  relation  with   the  coeliac  axis,  the  splenic 
try  and  vein  lying  in  a  groove  in  the  gland,  and  on  the  right 
with  the  ascending  portion  of  the  duodenum  and  the  hepatic 
►ry ;  the  lower  border  is  in  relation  with  the  transverse  portion 
ihc   duodenum,   from  which    it  is  separated    by  the  superior 
enteric  vessels,  and  to  the  left  side  with  the  inferior  mesenteric 


Its  dutt  {canal  of  Wirsung)  runs  from  left  to  right,  near  the  lower 
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border  and  anterior  surface  of  the  gland,  and  empties  itself  into 
the  back  part  of  the  descending  portion  of  the  duodenum,  con- 
jointly with,  or  close  to,  the  opening  of  the  common  bile-duct. 
It  receives  numerous  branches  from  the  splenic  artery,  which  nms 
along  its  upper  border;  some  from  the  superior  mesenteric,  which 
lies  immediately  beneath  it,  and  others  from  the  gastro-duodenalis. 
The  liver,  stomach,  duodenum,  pancreas,  and 
issec  ion.  spleen  should  now  be  collectively  removed. 

For  this  purpose  it  is  necessary  to  cut  through  the  ligaments  of  the 
liver,  tlie  venx  cavs  hepaticK,  and  the  branches  of  the  cfeliac  axis. 
These  viscera,  with  the  remainder  of  the  intestinal  canal,  should  be 
macerated  in  water,  while  you  examine  all  that  is  to  be  seen  at  the 
back  of  the  abdomen  :  namely,  the  deep-seated  muscles,  the  aorta, 
the  inferior  vena  cava,  the  kidneys,  the  lumbar  plexus  of  nerves, 
and  the  sympathetic  nerve. 

The  kidneys,  two  large  glands  which  excrete 
the  urine,  are  situated  in  the  lumbar  region, 
behind  the  peritoneum,  one  on  each  side  of 
the  spine.  They  extend  from  the  eleventh  rib  nearly  as  far  as  the 
crest  of  the  ilium,  and  lie  embedded  in  more  or  less  fat,  on  tiie 
quadratus  lumborum,  the  psoas,  and  the  crura  of  the  diaphragm. 
The  adult  kidney  is  4.4  inches  (//  cm)  in  length,  2  inches 
(S  ^"i)  wide,  and  i  inch  (2.J  cm)  in  thickness.  It  weighs  ifl 
the  male  4  to  6  oz.  (ifj-S  to  ijo gms.),  in  the  female  4  to  5^7  ot 
{ffJ-S  to  1^6  gms.).  Surmounting  each  Is  a  small  body,  called  the 
supra-renal  capsule. 

The  anterior  surface  is  convex  and  the  right  kidney  has  in  fr«ni 
the  liver,  the  ascending  colon,  the  descending  portion  of  ilif 
duodenum,  and  the  colica  dextra  artery ;  the  left  kidney  has  /» 
front  the  lower  part  of  the  spleen,  the  cardiac  end  of  the  stomach, 
the  descending  colon,  the  tail  of  the  pancreas,  and  the  colic* 
sinistra  artery.  This  explains  how  it  is  that  a  renal  abscess  >>' 
calculus  is  sometimes  evacuated  by  the  rectum.  Above,  the  rigl" 
kidney  is  in  contact  with  the  under  surface  of  the  liver,  and  its 
upper  end  reaches  as  high  as  the  lower  border  of  the  eleventh  rib; 
the  left  kidney  is  in  contact  above  with  the  spleen,  and  rcaclie'" 
the  level  of  tlie  upper  border  of  the  eleventh  rib.  The  faiterii' 
surface  is  flat  and  lies  on  the  corresponding  crus  of  the  diapliragm. 
the  quadratus  lumborum,  and  the  p>soas,  separated,  however,  hy  'h* 
anterior  layer  of  the  aponeurosis  of  the  transversalis ;  the  o*l" 
border  is  convex,  and  looks  towards  the  parietes  ;  the  iHKcr  htrM 
presents  a  deep  notch,  the  hilum,  continuous  with  a  cavity,  ll* 
sinus,  through  which  pass  the  renal  artery  and  vein,  the  ureter,  the 
renal  plexus  of  nerves  and  lymphatics,  surrounded  by  counecti't 
tissue  and  fat.     The  vessels  and  duct  have  the  following  relations: 
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anteriorly  is  the  renal  vein,  posteriorly  is  the  ureter,  the  renal 

artery  being  between  them.     The  iireter  descends  almost  vertically 

jn  the  psoas  muscle,  enters  the  pelvis  over  the  division  of  the  com- 

Bon   iliac  artery,  and  empties   itself  into  the  lower  part  of  the 

Sladder  after  running  obliquely  through  its  coats.     The  kidney, 

below,  descends  nearly   as  low    as  the   crest 

of   the   ilium,  and   is   not   so   broad   as   the 

upper  extremity.     The  kidneys  and  suprarenal  capsules  must  be 

removed  and  reserved  for  further  examination. 

The  semiluuar  ganglia,  two  in  number,  are 
contained  in  the  solar  plexus,  and  are  si  mated 
one  on  each  side  of  the  coiliac  axis,  in  the  neighbourhood  of  the 
suprarenal  bodies ;  that  on  the  right  side  will  be  found  lying  under 
the  vena  cava  inferior.  They  consist  of  irregular  ganglionic  masses. 
Above,  each  ganglion  receives  the  great  splanchnic  nerve  (Fig.  70, 
p.  J96),  and  the  two  ganglia  are  connected  on  their  inner  sides. 
Filaments  are  distributed  to  the  supra-renal  and  renal  plexuses  and 
to  the  plexuses  which  surround  the  branches  of  the  abdominal 
aorta.  The  branches  of  the  solar  plexus  will  be  described  later 
on. 

This  is  a  partly  muscular  and  partly  tendinous 

arch,  so  constructed  as   to    form  a  complete 

moveable  partition  between  the  chest  and  the  abdomen  :  a  floor  for 

the  one,  and  a  roof  for  the  other.     Its  upper  or  thoracic  surface  is 

^convex;  its  lower  or  abdominal,  concave.     On  removing  its  peri- 

^Bioneal  coat,  and  a  thin  fascial  covering  from  the  transversalis  fascia, 

^Bre  ob-erve  a  broad  tendon  in  the  centre,  and  that  muscular  fibres 

converge  to  it  from  all  sides  (Fig.  165).     The  diajihragm  arises,  1. 

From  the  ensiform  cartilage  by  fleshy  fibres ;    2.    From  the  inner 

surfaces  of  the  cartilages  of  the  six  lower  rilas  by  as  many  digita- 

lions,  which  correspond  with  those  of  the  transversalis ;    3.  From 

ro    thin    tendinous  arches,    called,    respectively,    t)ie   ligamenla 

reuiUa,  externum  and  internum  (the  external  arch  is  the  thickened 

)|)er  border  of  the  anterior  layer  of  the  transversalis  fascia,  and 

[tends  from  the  last   rib  to  the  transverse  process  of  the   first 

inibar  vertebra,  and  arches  over  the  quadratus  lumborum ;   the 

llternal  passes  from  the  transverse  process  of  the  first  lumbar  ver- 

fcbra  to  the  body  of  the  same  vertebra,  and  arches  over  the  psoas)  ; 

and  4.  From  the  front  of  the  bodies  of  the  lumbar  vertebrsB  by  two 
elongated  bundles,  called  the  crura  of  the  diaphragm.  Both  crura 
»ve  tendinous  origins ;  the  right  crus  is,  however,  a  little  longer 
m  the  left ;  the  former  arises  from  the  first,  second,  and  third 
»bar  vertebra:  and  their  intervening  cartilages;  the  left  does 
>t  descend  so  low  by  one  vertebra.  The  inner  fibres  of  each  crus 
decussate,  those  of   the  right  being  the  more  anterior.     In  their 
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decussation  the  fibres  separate  the  aortic  from  the  oesophageal 
openings.    Between  the  two  crura  the  aorta  enters  the  abdomen. 

From  these  various  origins  the  fibres  ascend,  at  first  nearly  ver- 
tically, and  then  all  arch  inwards,  and  converge  to  be  inserted  into 
the  central  tendon. 

The  central  tendon  is  nearly  the  highest  part  of  the  diaphragm. 
It  presents  a  white,  glistening  surface,  owing  to  the  crossing  of  its 
tendinous  fibres;  its  shape  may  be  compared  to  that  of  a  trefoil 
leaf,  and  it  is  composed  of  a  right  and  left  leaflet  and  a  middle 
leaflet, ^separated  from  each  other  by  indentations.     Of  the  three 


FlC.    ■'  ■  <    tAPHRAQM. 

t.  Anterior  or  middle  leaflet  of  the  ccatiitl  ^ipuucurosti.  -i.  Rtifht  leaflet.  3  Lett  latlet-  t 
Right  cms.  5.  L.c(t  cni».  6.  Slit  for  the  great  sp):inchnic  nerve.  7.  Muscular  fibres  e*^^ 
arise  from  the  arcuate  Itgament.  t^  8.  Fibres  which  arise  frrMn  the  cirtiijgcft.  9  ^i^* 
which  arise  from  the  base  of  the  eusiform  cartilage.  10.  Opening  for  the  vena  cara  » 
(-Kfeophagcal  gpcning,  13.  Aortic  oijening.  13.  Superior  part  of  the  trtnsvcrMttf  > 
turned  baclf.  14,  14.  Apoueuro»i&  of  the  transveriatis.  15,  is.  tjiiri.1r.*liis  lumt^nu"  * 
16, 16.  Pwat  inaghui  in.    17.  Third  lumbar  vertebra. 

leaflets,  the  right  is  the  largest  and  the  left   the  smallest.     Hie 

chief  point  of  interest  about   the  tendon  is  that,  in  conseqnenc' 

of  its  connections  witli  the  pericardium,  below  which  it  lit;SvFi|. 

66,  p.  180),  it  is  always  maintained  on  the  same  level;  so  thil " 

helps  to  support  the  heart,  and  serves  as  a  fixed  |K>int  for  the  U)S«- 

tion  of  the  muscular  fibres  of  the  diaphragm. 

_       .        ...  There  are  three   large   openings  in  the  d"' 

Openings  in  the  ,  r      .l     .  -    •  ?   l         ..in/ 

Diaphragm.  phragm  for  the  transmission  of  theaotu,  ii* 

oesophagus,  and  the  inferior  vena  cava,  rf?|*''| 

lively,  and  several  smaller  ajjertures  for  the  transmission  of  nerv**! 

and  vessels.      The  aortic  opening  is  osseo-aponeurotic,  and  lif* 
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|e  middle  line  between  the  two  crura  in  front  of  the  spine  ;^it 
tnsmits,  also,  the  vena  azygos  major  and  the  thoracic  duct,  both 
rhich  lie  rather  to  the  right  side  of  the  aorta.     Trace  the  crura 
pwards,  and  observe  that  the  inner  fibres  of  each  cross  each  other 
front  of  the  aorta,  somewhat  like  the  letter  X.*    Above  the.decus- 
|tion,  and  a  little  to  the 
of  It,  is  the  iriophageal 
ing ;   this  is  oval  and 
Itirely     muscular,     and 
instnits    the    oesophagus 
the    pneumogastric 
ires.     The    opening   for 
Z'fna    cava    (foramen 
latirafiim)  is  situated   in 
highest    part    of    the 
itral   tendon,   rather   to 
fee    right   of   the    middle 
nc,   and   is   quadrate    in 
bapc.   Through  this  open- 
pass  the  inferior  vena 
L,    some     lymphatics 
am    the   convex   surface 
the   liver,  and   usually 
branch    from    the  right 
lirenic  nerve.     Observe  that  the  vein  is  intimately  connected  to 
;  margin,  and  kept  permanently  open.     Lastly,  there  pass  through 
erut,  on  each  side,  the  sympathetic  and  the  greater  and  lesser 
planchnic  nerves ;  and  in  addition,  on  the  left  side,  the  vena  azygos 
inor.    The  arch  of  the  diaphragm,  in  expiration,  extends  about  as 
l\\  as  the  fif^h  rib  on  the  right  side  and  the  sixth  rib  on  the  left. 

'  The  nCTT«  of  the  diaphr.igm  are  the  phrenic  (p.  189),  and  the  five  or  six  lower 

itercostal  ntrves.    The  diaphragm  also  receives  minute  filaments  from  the  dia- 

nalic  plexuses,  which  come  from  the  semilunar  ganglia.     On  its  under  sur- 

en  the  right  siJe,  close  to  the  supra-renal  capsule,  the  plexus  joins  some 

lies  of  the   right  phrenic  nerve,  at  which   spot  there  is  a  small   gonglioo 

faif;/ji>ti  Jiiiphriigmntirum),  from  which  filaments  are  given  ofTto  the  livei.vena 

,  and  suprarenal  capsule.     It  if  absent  on  the  left  side.     Its  blood  vessels  are 

two  phrenic,  derived  from  the  aoita,  the  inlernal  mammary  (p.  170),  and  the 

*er  itilercostal. 


Fic.  t66. — Diaphragm,  pkom  its  LVi-kii  Surpack. 
(Th«  dotted  lines  sliow  the  amount  of  descent  on  con- 
irRCtioii.) 


action  of  the 
Diaphragm. 


The  diaphragm  is  the  great  muscle  concerned 

in  inspiration.   During  inspiration  the  muscular 

sides  of  the  diaphragm  contract,  and  become 

arched  (as  shown  by  the  dotted  line  in  Fig.  166)  ;  the  floor  of 

*  This  decussation  is  not  always  complete.     But  the  right  crus  always  crosses 
re  or  less  over  the  left,  so  that  the  crura  are  never  stticUy  yuaJiVeV. 
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the  chest  sinks  in  consequence,  and  more  room  is  made  for  the  ex- 
pansion of  the  lungs.  During  expiration  the  diaphragm  relaxes 
and  the  air  is  exi)elled,  partly  by  the  elasticity  of  the  lungs  and  the 
thoracic  walls,  partly  by  muscular  action.  This  alternate  sinking 
and  rising  of  the  diaphragm  constitutes  a  chief  part  of  the  mechan- 
ism of  breathing.  But  the  diaphragm  conduces  to  the  jjerforroance 
of  many  other  functions.  Acting  in  concert  with  the  abdominal 
muscles,  it  assists  in  the  expulsion  of  the  faeces  and  the  urine,  also 
in  parturition  and  in  vomiting  ;  for  in  all  these  operations  we  first 
take  in  a  deep  breath,  that  the  diajihragm  may  be  in  a  state  of  con- 
traction, and  so  form  a  resisting  surface,  against  which  the  viscera 
may  be  compressed  by  the  abdominal  muscles.  Moreover,  by  its 
rapid  or  spasmodic  contractions  it  is  one  of  the  chief  agents  coo- 
cerned  in  laughing,  sneezing,  coughing,  hiccough. 

.  The  student  should  now  dissect  the  large  ves- 

sels and  the  muscles  of  the  back  part  of  the 
abdomen.     To  do  so,   the  mesentery  which  lies  in  front  of  the 
aorta  and  vena  cava  is  to  be  removed,  as  well  as  the  fat  and  con- 
nective tissue.     The  dissection  should  include  the  parietal  branches 
of  the  abdominal  aorta ;  afterwards,  its  great  primary  divisions — 
the    common  and  external    iliac   arteries — should   be   cleaned  as 
far  as   Poupart's  ligament.     The  quadratus  lumborura,  the  psoas, 
and   iliacus  muscles  should  be  carefully  cleaned,  care  being  taken 
not  to  injure  the  nerves  and  arteries  lying  in  front  of  them;  thus 
in  front  of  the  quadratus  lumborum  are  the  last  dorsal,  the  ilio- 
hypogastric,  and    ilio-inguinal    nerves,    which   cross    the    muscle 
obliquely ;  in  front  of  the  iliacus  are  the  external  cutaneous  and 
anterior  crural  nerves;  and  coming  through,  and  then  lying  in 
front  of  the  psoas,  is  the  genito-crural  nerve,  while  to  the  inner  sidf 
of  the  muscle  is  the  obturator  nerve.     The  gangliated  cord  of  the 
sympathetic   nerves,   situated  on  each  side  of  the  bodies  of  ihf 
vertebrae,  must  also  be  made  out ;  and,  lastly,  the  sheath  which 
invests  the  psoas  should  be  examined,  and  the  branches  of  the 
lumbar  plexus  preserved  as  they  emerge  from  beneath  the  outer 
border  of  the  muscle. 

Before  examining  the  course  of  the  aorta,  notice  that  a  chain  0/ 
lymphatic  glands  extends  along  the  brim  of  the  pelvis  and  th« 
bodies  of  the  lumbar  vertebrie,  following  the  course  of  the  grw' 
blood-ves.sels.  Generally  speaking,  they  are  small ;  only  one  here 
and  there  attracts  observation.  They  transmit  the  lymphatics  from 
the  lower  limbs,  the  abdominal  wall,  and  the  testicle;  and*" 
eventually  lead  to  the  receptaculum  chyli,  or  beginning  of  ih* 
thoracic  duct  (Fig.  69,  p.  191).  This  is  usually  found  on  the  righ' 
of  the  aorta,  close  to  the  second  lumbar  vertebra. 
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J  D  I    •        '^^^  abdominal   aorla    enters    the  abdomen 

[  ^nt.  *KMVl";!!=r*  between  the  crura  of  the  diaphragm  in  front 
of  llie  AbaominaJ         ,.iti        ,-11  ii°i  . 

^ort«.  f'  t"c  body  of  the  last  dorsal  vertebra,  and 

descends  a  little  to  the  left  side  of  the  front  of 

spine,  as  low  as  the  middle  of  the   fourth   lumbar  vertebra, 

|»ere  it  divides  into  the  two  common  iliac  arteries.     It  follows  the 

rve  of  the  lumbar  convexity,  attaining  its  greatest  curve  on  a 

rel  with  the  third  lumbar  vertebra.      It  rapidly  lessens  in  size, 

ring  to  the  large  branches  it  gives  ofT  in  its  course      The  division 

the  aorta  into  the  two  common  iliac  arteries  is  about  the  level 

the  highest  point  of  the  crest  of  the  ilium,  and  just  below  the 

;  side  of  the  umbilicus.    The  artery  has  in  front  of  it,  the  stomach 

bd  the  lesser  omentum,  the  solar  plexus  surrounding  the  cceliac 

is,  the  splenic  vein,  the  pancreas,  the  tranverse  portion  of  the 

lodcnum,  the  left  renal  vein,  the  mesentery,  the  aortic  sympathetic 

txus,  and  a  chain  of  lymphatic  glands.     To  the  right  side  of  it, 

the  right  crus  of  the  diaphragm,   the  inferior  vena  cava,  the 

jracic  duct,  the  vena  azygos,  and  the  right  semilunar  ganglion. 

To  the  left  side  of  it,  are  the  left  crus,  the  left  semilunar  ganglion, 
»nd  the  sympathetic  nerves.  Behind,  it  rests  on  the  receptaculum 
liyli,  the  thoracic  duct,  the  left  lumbar  veins,  and  the  anterior 
itnmon  ligament. 

[The  branches  of  the  aorta  still  to  be  examined  arise  from  it  in 
irs — namely,  the  phrenic,  capsular,  renal,  s[>ermatic,  and  lumbar 
^ig-  167). 

These  arteries  supply  the  under  surface  of  the  diaphragm, 
nic  Arteries.  and  occasionally  arise  separately,  usually  by  a  common 

trunk,  from  the  aorla,  after  its  passage  under  the  crura 
diaphragm  (I'ig.  167).  Xht  tight  f'/irtnic  passes  outwards,  behind  the 
r  and  the  inferior  veu.i  cava,  and  then  gets  to  the  right  side  of  the  caval  open- 
:  in  the  diaphragm:  the  Uft  phrenic  ascends  t>ehin(l  the  resophagus,  and  gets 
itie  left  side  of  the  (.esophageal  opening.  Each  ascends,  lying  on  ils  corres- 
ding  crus,  as  far  as  the  central  tendon,  where  it  divides  into  two  branches: 
the  external,  passes  iransTcrsely  across  the  tendon  to  the  side  of  the 
phragm;  the  other,  tlie  internal  branch,  which  seems  to  be  the  continuatinn  of 
■rtcry,  mns  forwiird  to  the  anterior  part  of  the  muscle.  Their  first  branches 
ktbe  supra-tenal  capsules:  then,  the  internal  branch  of  the  right  (;iTes  off  a 
anch  (u  the  vena  cava,  the  corresponding  branch  of  the  left  sends  one  to 
pfaagus.  Moreover,  small  branches  are  distributed  respectively  to  the  liver 
■All  to  the  spleen.  They  inosculate  with  each  other,  with  the  musculo-phrcnic 
Imnchesof  the  internal  mammary,  and  the  intercostal  arteries.  The  right  phrtnic 
terminates  in  the  inferior  vena  cava;  the  left  vein  in  the  renal  vein,  if  not  in 
vena  Cava. 

.  .  The  supra-renal OT  capsular  arteries  are  two  very  small 

^     "  ■   branches,  given  oflF  from  the  aorta,  one  on  each  side, 

4itc  to  the   superior  mesenteric  artery;  each  runs  upon  the  crus  of  the  dia- 
agm,  the   right   fichind  the  inferior  cava,  and  is  distributed  to  the  supra  renal 
ly,  inosculating  with  branches  from  the  phrenic  and  renal  arteries.     The  right 
\titlar  vein  terminates  in  the  inferior  cava,  the  left  in  the  left  renal  vein, 
38 
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Arteries  and  ''"'"  ''"'"^  arteries  arise  from  the  aorta  immediately 
below  the  superior  mesenteric  artery,  and  run  trans- 
Tcr^ly  to  the  hila  of  the  kidneys.  Both  are  covered  l<y 
responding  veins.  The  right  is  longer  and  rather  lower  than  the  left,  and 
;hiod  the  vena  cava.  Each,  after  sending  a  small  branch  10  the  supra- 
dy  and  ureter,  enters  its  kidney,  not  as  a  single  trunk,  l>ut  by  several 
,  corresponding  to  the  original  lobes  of  the  organ.  The  renal  veins  lie 
>f  the  arteries,  and  join  the  vena  cava  at  right  angles.  The  left  is  longer 
right,  and  crosses  over  the  aorta  ;  it  also  receives  the  spermatic,  capsular, 
ibrenic  veins  of  its  own  side. 

.     •         .  The  spermatic  arteries,  two  in  numlier,  arise   from  the 

f  .  front  of  the  aorta,  a  little  below  the  renal,  and  pass  to 

the  testes  in  the  male  and  to  the  ovaries  in  the  female. 
IS  down  behind  the  peritoneum,  obliquely  over  the  psoas,  crossing  over 
r,  and  the  front  of  the  external  iliac  artery  immediately  above  the  crural 
e  right  artery  in  addition  lying  over  the  vena  cava.  Each  then  passes 
the  internal  abdominal  ring  and  inguinal  canal,  with  the  other  constituents 
lermalic  cord,  to  the  testicle,  where  it  becomes  tortuous  and  divides  into 
ranches,  some  of  which  accompany  the  vas  deferens  and  supply  the  cpi- 
,  others  supply  the  testis  by  piercing  the  tunica  albuginea.  Each  artery  is 
nied,  below  the  external  abdominal  ring,  by  a  very  convoluted  plexus  of 
amfiniform  filexus.  At  the  inner  ring  they  terminate  in  two  tortuous 
lien  unite  Ijcfore  they  empty  themselves,  on  the  ri;;ht  .^ide,  obliquely,  into 
cava  :  on  the  left  side  at  right  angles  into  the  left  renal  vein,  after  pass- 
id  the  sigmoid  flexure  of  the  colon.  In  the  female  the  ovarian  arteries 
towards  the  pelvis,  and  lie  between  the  two  layers  of  the  broad  ligament 
tributcd  to  the  ovaries,  some  branches  also  going  to  the  Fallopian  tubes, 
to  the  side  of  the  uterus  to  anastomose  with  the  uterine  artery  of  the  in- 
iae,  'I'hcy  likewise  send  small  offsets  to  the  round  ligament,  and  thence 
in  of  the  pubcs  and  groin. 

•  Art  ries  There  are  usually  five  of  these  arteries  on   each  side ; 

1  .  four  aiise  from  the   back   of  the   aorta,  the  fifth   comes 

from  the  arteria  sacra  media.  They  are  analogous  to 
costal  arteries  on  a  small  scale.  They  proceed  outwards  over  the  bodies 
rtebrK  beneath  the  sympathetic  nerve  and  the  arches  formed  by  the  psoas 
the  two  upper  pass  beneath  the  crura  of  the  diaphragm;  those  on  the 
t  being  also  behind  the  vena  cava  inferior.  Pacing  towards  the  inlerver- 
iramina,  they,  like  the  intercostals,  divide  into  dorsal   and   abdominal 

(orsat  branches  pass  between  the  transverse  processes  of  the  verlel>r.i;, 
nied  by  the  posterior  branches  of  the  corresponding  nerves,  and  are  of  a 
ortionate  to  the  laiige  development  of  the  muscles  of  the  back,  which  ihey 
They  also  send  spinal  branches,  which  enter  the  spinal  canal  through  the 
ebral  foramina;  some  of  these  are  distributed  to  the  anterior  part  of  the 
juina,  and  others  to  the  bodies  of  the  lumbar  vertebnc,  forming  a  series  of 
fhind  them.  *• 

\li,iominal  briimhes  all  run  outwards  behind  the  quadratus  lumborum , 
le  lost,  which  usually  runs  in  front.  After  supplying  the  quadratus  and 
;y  poas  forwards  between  the  abdominal  muscles  and  supply  the  walls  of 
ONa.*    They  anastomose,  Interally,  with  the  ilio-lumbar  and  circumflex 

ox  the  thoracic  intercostals,  by  communicating  with  the  internal  mammary, 
uterial  ring  round  the  chest,  so  do  the  lumbar,  by  communicating  with  the 
c,  form  a  limilor,  though  less  perfect,  ring  round  the  walls  of  the  abdomen. 
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toned,  and,  if  more  convenient,  the  student  might  dissect  the 
ries  on  one  side,  and  the  nerves  and  arteries  on  the  other. 
_  „  The   fascia  covering   the   iliacus    and    psoas 

soas     ascia.  muscles  is  seen  to  be  thin  above  and  thicker 

below.  It  consists  of  two  portions,  the  psoas  and  the  iliac  fascia. 
The  psoas  fascia  is  attached  to  the  sides  of  the  lumbar  vertebrae  and 
their  intervertebral  cartilages,  internally  to  the  sacrum,  and  above 
to  the  ligamentum  arcuatum  internum  ;  externally  it  is  thinner,  and 
is  continuous  with  the  fascia  lumborum.  It  is  this  sheath  which 
determines  the  ordinary  course  of  a  jwoas  abscess — namely,  beneath 
the  crural  arch  into  the  upper  part  of  the  thigh ;  for  it  is  a  rare  ex- 
ception when  the  pus  travels  into  the  pelvis. 

-..      _  •  The ///af /aj-f/a  covers  the  iliacus  muscle,  and 

is  attached  to  the  inner  lip  of  the  crest  of  the 

ilium,  and  to  the  brim  of  the  pelvis,  through  its  connection  with 

the  sheath  of  the  psoas  and  the  tendinous  insertion  of  the  psoas 

vus.     Its  most  important  attachment  is  to  the  outer  half  of  the 

iral  arch,  and  it  is  here  directly  continuous  with  the  fascia  trans- 

jlis  (Fig.  154,  p.  411),  so  that  together  they  present  an  effectual 

to  the  escai)e  of  intestine  beneath  this  part  of  the  arch.* 

the  inner  half  of  Poupart's  ligament  these  two  fascine  are  se'p- 

ited  by  the  femoral  vessels,  so  that  the  fascia  transversalis  lies  in 

n  of,  the  fascia  iliaca  behind  the  artery  and  vein,  thus  forming 

ir  sheath  as  they  pass  down  the  thigh.     This  portion  of  the  iliac 

:ia  also  forms  a  sheath  for  the  psoas  and  iliacus  as  far  as  their  in- 

lion,  and  becomes  continuous  with  the  iliac  portion  of  the  fascia 

Internally  the  iliac  fascia  is  attached  to  the  linea  ilio-jiectinea, 

;  It   becomes  continuous  with  the  ])nbic  portion  of  the  fascia 

The  external  iliac  artery  and  vein  lie  in  front  of  the  fascia, 

the  anterior  crural  nerve  is  behind  it. 

Iiese  fasciae  are  now  to  be  dissected  off,  when   the  psoas  and 

cus  will  be  completely  exposed. 

This  long  muscle  arises  by  five  muscular  fas- 
ciculi from  the  transverse  processes  of  all  the 
sbar  vertebrse,  also  from  the  bodies  of  the  last  dorsal  and  all  the 
jbar  vertebrae  and  their  intervening  fibro-cartilages, but  only  from 
projecting  borders  of  their  bodies,  not  from  the  central  concave 
here  the  fibres  arise  from  tendinous  arches  thrown  over  the 
■bar  vessels.     The  muscle  descends  vertically  along  the  brim  of 


>as  Magnus. 


►  TTie  iliac  fdsKc  are  liatile  to  be  the  seal  of  sappuration,  and  the  conne  which 
{nis  takrs  depcti'ls  upon  it^  ^Kisition  with  regard  to  the  iliac  fascia.  If  tlie 
)  Ijc  seated  in  the  loose  cellular  liuue  between  the  iieriloneum  and  the  fascia,  it 
illy  adv.inces  just  aliove  the  crest  of  the  ilium,  or  towards  the  groin  through  the 
sinal  canal :  tJut,  if  seated  beneath  the  fascia,  the  pus  usually  makes  its  way 
'  (lie  crural  arch  towards  the  upper  and  outer  part  of  the  ihigh. 
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iliac  arteries;  in  front,  with  (he  iotemal  mammary  and  epigastric  arteries;  and 
mievt,  wuh  the  intcrcostals. 

The  lumbar  vtins  empty  (hemse)ves  into  ihe  vena  cava  inferior,  the  left  poss- 
ing  behind  the  aorta. 

The  arleria  sacra  mti/ia,  a  diminutive  continuation  of  the  aorta,  proceeds  from 
its  bifurcation,  and  runs  down,  behind  the  left  common  iliac  vein  and  in  front  of 
the  sacrum,  to  the  coccyx.  It  sends  ofTlbe  fifth  lumbar  artery  and  lateral  branches, 
which  anastomose  with  the  lateral  sacral  arteries;  it  also  supplies  small  vessels  to 
Ihe  posterior  part  of  the  rectum,  which  run  forwards  between  Ihe  layers  of  the 
meso-rcctum.  In  close  connection  with  the  terminal  l)ranch  of  this  artery  at  ihe 
lipof  ibe  coccyx  is  a  small,  roundish  liody  called  tlie  cocygtnl ox  Lnsiliia'i glanJ.* 
Il  is  about  the  size  of  a  pea,  and  is  placed  between  the  levalorcs  ani  and  ihe 
sphincter  nni.  ll  is  probably  com|>o9ed  of  a  plexus  of  small  arteries,  which  are 
surrounded  by  one  or  more  layers  of  granular  polygonal  cells.  The  body  ilself  is 
invested  by  connective  tissue,  in  which  also  some  branches  from  the  ganglion  impar 
have  been  traced.  This  gland  should  be  considered  as  an  arterial  gland,  of  which 
the  intercarotic  ganglion  is  another  example. 

The  vena  tacra  mtdia  empties  ilself  into  the  lefl  common  iliac  vein. 

_        ,  ,    .         Tlie  Tena  cava  inffrior  is  formed  by  the  janc- 

Vena  Cava  Inferior.      ,.  <- .1      .  -i-  •  i-.^i    .« 

lion  of  the  two  common  iliac  veins,  a  little  to 

the  right  side  of  the  intervertebral  cartilage  between  the  fourth 
and  fiftli  lumbar  vertebra.     It  ascends  in  front  of  the  spine,  in 
the  greater  part  of  its  course  lying  to  the  right  of  the  aorta.     As 
it  approaches  the   dia])hragm,  the  vena  cava  inclines  a  little  to 
the   right,   separated    from    the   aorta   by  the   right   crus  of  the 
diaphragm.     It  is  then  received  into  a  deej)  groove  on   the  poste- 
rior border  of  the  liver,  and  afterwards  passes  through  the  tendin- 
ous opening  in  the  diaphragm  to  reach  the  right  auricle  of  the 
[heart.     Its   relations,   beginning    from   below,  are — in  /ront,  the 
mesentery,  the  third  part  of  the  duodenum,  the  pancreas,  the  right 
spermatic  artery,  the  portal  vein,  and  the  liver ;  behind  it  are  ihf 
right  renal  artery,  the  right  lumbar  arteries,  the  sympathetic  of  the 
right  side,  and  the  right  phrenic  artery ;  on  its  left  is  the  aorta,  and 
higher  up  the  right  crus.     It    receives  the  lumbar  veins,  the  right 
spermatic  (the  left  joins  the  renaH,  the  renal,  the  right  supra-ren«l. 
the  right  phrenic,  and   the  hepatic  veins  which  are  usually  thrtein 
number,  one  each  from  the  right  and  left  lobes,  and  one  from  the 
lobulus  Spigelii. 

The  student  should  now  direct  his  attention  to  the  three  l»rg<_ 
muscles  which  are  seen  at  the  back  of  the  abdomen  :  the  quadralu 
Inmborum  situated  between  the  last  rib  and  the  crest  of  the  \\t\Mt 
the  iliacus  occupying  the  iliac  fossa  ;  and  the  psoas  magnus  pa&in( 
from  the  sides  of  the  lumbar  vertebrae,  along  the  brim  of  the  pelvis 
and  beneath  Poupart's  ligament,  to  be  inserted  into  the  lesier  tro- 
chanter of  the  femur.     The  nerves  should  at  the  same  timel'* 


*  Callender,  British  Mtdical  Journal,  June  I  j,  1874. 
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cleaned,  and,  if  more  convenient,  the  student  might  dissect   the 
uscles  on  one  side,  and  the  nerves  and  arteries  on  the  other. 

_  The   fascia  covering   the   iliacus    and    psoas 

muscles  is  seen  to  be  thin  above  and  thicker 
below.  It  consists  of  two  portions,  the  psoas  and  the  iliac  fascia. 
The  psoas  fascia  is  attached  to  the  sides  of  the  lumbar  vertebrae  and 
their  intervertebral  cartilages,  internally  to  the  sacrum,  and  above 
to  the  ligamentum  arcuatum  internum  ;  externally  it  is  thinner,  and 
is  continuous  with  the  fascia  lumborum.  It  is  this  sheath  which 
determines  the  ordinary  course  of  a  psoas  abscess — namely,  beneath 
the  crural  arch  into  the  upper  part  of  the  thigh;  for  it  is  a  rare  ex- 
ception when  the  pus  travels  into  the  pelvis. 

...      _  •  The ///'a^'/fWf/Vi  covers  the  iliacus  njuscle,  and 

)s  attached  to  the  mner  lip  of  the  crest  of  the 
ilium,  and  to  the  brim  of  the  pelvis,  through  its  connection  with 
the  sheath  of  the  psoas  and  the  tendinous  insertion  of  the  psoas 
parvus.  Its  most  important  attachment  is  to  the  outer  half  of  the 
crural  arch,  and  it  is  here  directly  continuous  with  the  fascia  trans- 
versalis  (Fig.  154,  p.  411),  so  that  together  they  present  an  effectual 
barrier  to  the  escajje  of  intestine  beneath  this  part  of  the  arch.* 
On  the  inner  half  of  Poupart's  ligament  these  two  fasciae  are  se'ji- 
arated  by  the  femoral  vessels,  so  that  the  fascia  transversalis  lies  in 
front  of,  the  fascia  iliaca  behind  the  artery  and  vein,  thus  forming 
their  sheath  as  they  pass  down  the  thigh.  This  portion  of  the  iliac 
fascia  also  forms  a  sheath  for  the  psoas  and  iliacus  as  far  as  their  in- 
sertion, and  becomes  continuous  with  the  iliac  portion  of  the  fascia 
lata.  Internally  the  iliac  fascia  is  attached  to  the  linea  ilio-|)eclinea, 
where  it  becomes  continuous  with  the  pubic  portion  of  the  fascia 
lata.  The  external  iliac  artery  and  vein  lie  in  front  of  the  fascia, 
while  the  anterior  crural  nerve  is  behind  it. 

These  fasciae  are  now  to  be  dissected  off,  when   the  psoas  and 
iliacus  will  be  completely  exposed. 

_         J.  This  long  muscle  arises  by  five  muscular  fas- 

soas      a^nus.  ciculi  from  the  transverse  processes  of  all  the 

mbar  vertebrae,  also  from  the  bodies  of  the  last  dorsal  and  all  the 
mbar  vertebrae  and  their  intervening  fibro-cartilages, but  only  from 
'the  projecting  borders  of  their  bodies,  not  from  the  central  concave 
part ;  here  the  fibres  arise  from  tendinous  arches  thrown  over  the 
irabar  vessels.     The  muscle  descends  vertically  along  the  brim  of 


*  The  iliac  fosse  areliable  to  be  the  seat  of  suppuration,  and  the  course  which 
t-he  pus  lakes  deprn<ls  upon  its  position  with  regard  to  the  iliac  fascia.  If  the 
puj  lie  sealed  in  Ihe  loose  cellular  tissue  between  the  peritoneum  and  the  fascia,  it 
yjuilly  advances  just  al>ovclhe  crest  of  the  ilium,  or  towards  the  groin  through  the 
i'lguinal  canal:  but,  if  sealed  beneath  the  fascia,  Ihe  pus  usually  makes  its  way 
Wniler  (be  crural  arch  towards  the  upper  and  outer  part  of  the  thigh. 
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the  pelvis,  beneath  the  crural  arch  into  the  thigh,  and  is  inserted 
a  strong  tendon  into  the  back  part  of  the  lesser  trochanter  of 
femur.  In  front,  the  psoas  has  in  relation  with  it  the  psoas  fascia, 
the  ligamentum  arcuatum  internum,  the  common  and  external  iliac 
artery  and  vein,  the  kidney  and  ureter,  the  spermatic  vessels,  the  geDito 


V 


FiC.  l6S.— P&OAS,  Iliacus,  and  Quaukatus  Luuiioht>h  MviVLCft. 
Pkoas  parvitA.    9.  Its  lendon  cut  at  its  attactimcnl  (o  iliuc  fascU.     3.  Psoa^  mA(nn«    ^ 
Its  origin  froiTi  the  body  of  the  twelfth  dor&al  vertebra.     5i5i5f5    ''  '    '    '   * 

lumbar  vertebne,  showing  the  fibrous  arch  for  each.     (S.  'I'ehdon  l  i 
trochanter.     7,7.  lliacus.     8,8.   Inferior  and   extcni.il  fibres.  in»er' 
below  the  lesser  trochanter.    9,9.  Rectus  feinoris.     lu,  10.  Ubtuiai 
ratus  lumborum.     la,  19,  12,  la.   Potterior  fiaactcuU  allacheij  to  ttu: 
tile  lour  upper  lumbar  vertebrae;    the   long  fiii^ciculi  c>jvcrilii(   tbe^r  : 
moved,  to  allow  the  posterior  to  be  seen.  13.  The  extertial  fvLscicuti  Lir^cr  tli;ni  Ht»  P'J'i-J'  ' 
are  inserted  into  the  twelfth  rib  by  a  short   aponeurotic.     14,  \\.  'rrattsvenaUa.    tj-  Db^ 
tunib.ir  ligament.     16.  I'hetwocnir^  of  the  diaphragm. 


crural  nerve,  the  colon,  the  renal  vessels,  the  vas  deferens.  tr.ci'"j- 
parvus  when  present ;  behind  it  are  the  ilium,  the  transverse  pfO- 
cesses  of  the  lumbar  vertebrne,  thequadratus  lumborum,  iheanterKir 
layer  of  the  Iransversalis  aponeurosis,  the  lumbar  plexus  of  nr^rt, 
and  the  obturator  nerve,  which  lower  down  runs  along  the  in 
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border  of  the  muscle  ;  on  its  inner  side  are — the  crus  of  the  dia- 
phragm, the  bodies  of  the  lumbar  vertebra;,  the  lumbar  arteries,  the 
lumbar  glands,  and  the  sympathetic  nerves ;  to  the  inner  side  of 
the  left  psoas  is  the  aorta,  and  to  that  of  the  right  psoas  is  the  inferior 
vena  cava.  Towards  its  insertion  the  tendon  of  the  psoas  lies  be- 
tween the  iliacus  and  pectineus. 

As  it  passes  under  the  crural  arch,  the  tendon  of  the  psoas  lies 
immediately  over  the  capsule  of  the  hip-joint,  and  there  is  a  large 
bursa  between  them  to  facilitate  the  play  of  the  tendon.  It  should 
be  borne  in  mind  that  occasionally,  even  in  young  subjects,  but 
more  frequently  in  old  ones,  in  consequence  of  wear  and  tear,  this 
bursa  communicates  with  the  hip-joint.  The  fact  is  important,  for 
it  explains  how  a  psoas  abscess  sometimes  makes  its  way  into  the 
hip-joint,  a  result  frequently  fatal. 

Once  in  about  eight  or  ten  subjects  there  is  a 
small  muscle  called  the  psoas  patTus  placed 
superficially  to  the  preceding  muscle.  It  arises  from  the  sides  of 
the  bodies  of  the  laust  dorsal  and  the  first  lumbar  vertebrae,  and  the 
intervening  fibro- cartilage  ;  thence,  descending  in  front,  and  to  the 
inner  side  of  the  psoas  magnus,  it  ends  in  a  long  flat  tendon,  which 
spreads  out,  and  is  inserted  into  the  linea  ilio-pectinea. 

The  iliacus  arises  from  the  iliac  fossa,  the 
inner  lip  of  the  crest  of  the  ilium,  the  ilio- 
lumbar ligament,*  the  base  of  the  sacrum,  and  the  anterior  superior 
spine  of  the  ilium  ;  below,  also  from  the  anterior  inferior  spine  and 
from  the  capsule  of  the  hip-joint.  The  fibres  converge  beneath  the 
crural  arch,  and  are  inserted  mainly  into  the  outer  side  of  the  tendon 
of  the  psoas,  and  partly  into  the  triangular  surface  of  the  femur, 
below  and  anterior  to  the  lesser  trochanter.     Thus  the  two  muscles, 

far  as  their  action  goes,  may  be  considered  as  one,  and  are  some- 
imes  called  the  ilio-psoas. 

The  iliacus  in  the  abdomen  is  in  relation,  in  front,  with  the  iliac 
fascia,  the  external  cutaneous  and  anterior  crural  nerves,  with  the 

cum  on  the  right,  and  with  the  sigmoid  flexure  on  the  left  side ; 
'hind,  it  is  in  contact  with  bone  ;  on  its  inner  side  is  the  psoas.  In 
the  thigh  it  is  in  relation,  in  front,  with  the  rectus,  the  sartorius,  the 
fascia  lata,  the  anterior  crural  nerve,  the  profunda  femoris  and  the 
external  circumflex  arteries  ;  behind,  with  the  capsular  ligament  of 
the  hii>joini ;  on  the  inner  side,  witli  the  psoas;  and  on  the  outer, 
with  the  crureus  and  vastus  internus  muscles. 

The  combined  action  of  the  psoas  and  iliacus  is  to  assist  in  raising 
I     the  body  from  the  recumbent  position,  and  to  fix  the  i)elvis  steadily 

^^B*  ThU  ligxment  extends  from  the  traiKverse  process  of  the  last  lumbar  Tenebra 
^^B  the  ilium. 


I 


^(as< 

^meh 


4S6 


QOAORATUS  LUMBORT7M. 


on  the  thigh  ;  this  supposes  the  fixed  point  to  be  at  the  trocbnte 
minor.  If  the  fixed  point  be  at  the  spine,  then  the  muscle  firis 
and  rotates  the  femur  outwards.*  It  is  this  action  which  nf-c 
occasions  so  much  displacement  in  fractures  of  the  upper  third  ji 
the  femur. 

This   quadrilateral    muscle    extends  fio»a  t» 

^borum"and"hs'  "^^^  °^  ^^^  '•'"'"  '»   "^^    '^'   "l>-  "d  is  t* 

Sheath.  tained  in  a  sheath   formed   for  it  bv  the  tp> 

neurotic  origin  of  the  transversalis  (Fig.  j6!i 
The  anterior  layer  of  its  sheath  is  attached  to  the  roots  of  ilw  trai- 
f^rj*' processes  of  the  lumbar  vertebra;,  and  the  posterior  U<«r  m 
their  summits.  The  muscle,  broader  below  than  above,  arsw  hf 
two  portions — one  from  the  ilio-lumbar  ligament  and  from  thecrts 
of  the  ilium  for  two  inches  (j  cm.)  external  to  it,  and  isratfrtf 
into  the  last  rib,  and  by  tendinous  slips  into  the  apicesof  tl»  tn» 
verse  processes  of  the  upper  four  lumbar  vertebrae  ;  the  other  poilioe 
of  the  muscle  arises  from  the  transverse  processes  of  the  tiati. 
fourth,  and  fifth  lumbar  vertebrse,  and  is  inserted  into  the  \omtt 
margin  of  the  last  rib,  in  front  of  the  preceding  portion.  The 
principal  use  of  the  muscle  is  to  steady  the  spine  ;  it  also  naAti 
the  last  rib,  and  enables  it  to  serve  as  a  fixed  point  for  the  ttOM 
of  the  intercostal  muscles  and  the  diaphragm,  f 

By  raising  the  quadratus,  we  observe  the  ajioneurotic  origin  rf 
the  transversalis  from  the  summits  of  the  transverse  processes;  tla 
constitutes  the  posterior  part  of  its  sheath,  and  separates  the  nuacic 
from  the  erector  spinse. 
_  ...  The  abdominal  aorta  divides,  in  front  of  tie 

ArtTries  and' Veins.    '^'^^  *'*^^  °^  ^''^  fourth  lumbar  vertebra.  n» 
two  great  branches,  termed  the  commumiSti 
arteries.    They  diverge  at  an  acute  angle,  and  after  a  course  of  »bo« 
two  inches  {j  cm.)  downwards  and  outwards,  each  divides,  ottr 
the  sacro-iliac  symphysis,  into  the  external  and   intern;!"  r- 

ries.     They  lie  upon  the  bodies  of  the  fourth  and  fifth  li 
brne.     The  right  common  iliac  is  rather  larger  than  the  lil'i 
are  covered  in  front  by  peritoneum,  they  are  crossed  by  bi 

*  It  is  easy  to  demonstrate  that  the  action  of  the  psoas  magnus  is  an  inUnMl  v» 
tor,  although  the  angle  which  the  neck  of  the  femur  makes  with  its  netsKtaai 
favors  a  view  to  the  contrary ;  but  when  it  is  remembered  that  the  insertion  ■  « 
an  anterior  plane  to  the  axis  of  rotation,  It  is  undoubtedly  anintcrnal  rotator.  (\.  II . 

f  The  respective  attachments  of  the  quadralus  lamborum,  the  crouiis  irf  ki 
fibres,  and  its  mode  of  action,  lead  to  the  inference  that  it  is  a  lar)>e  inttftoo' 
muscle.  It  is  worth  rememi>erin);  that  the  outer  edge  of  the  I'luadratus  lombof*^ 
in  a  well-grown  adult,  is  about  three  inches  (7._f  cm.)  from  the  sjiines  of  tbcl^ 
bar  vertebrx,  and  midway  between  the  la.sl  rib  and  the  crest  of  the  iliqio  llii 
just  outside  the  edge  of  this  muscle  that  we  can  cut  down  to  open  tbe  UrEc  I 
"■'tltOUt  wounding  the  periloneunT. 
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the  sympathetic  to  form  the  hypogastric  plexus,  and  they  are 
rd  at  or  near  their  division  by  the  ureters;  on  the  outer  side 
are  in  relation  with  the  ])soa£.  So  far,  then,  the  relations  of 
both  common  iliac  arteries  are  similar.  But  each  has  its  special 
relations  as  follows  : — 

The  special  relations  of  the  right  common  iliac  are,  that  it  has 
behind  it  the  two  common  iliac  veins,  which  separate  it  from  the 
fifth  lumbar  vertebra  ;  on  its  outer  side,  it  has,  above,  the  inferior 
vena  cava  ;  below,  the  right  common  iliac  vein. 

The  sj)ecial  relations  of  the  left  common  iliac  are,  that  it  has  in 
front  of  it  the  end  of  the  sigmoid  flexure  of  the  colon,  and  the 
superior  hiemorrhoidal  artery ;  and  to  its  inrter  side,  the  left  com- 
>n  iliac  vein,  which  gradually  gets  more  behind  it  towards  the 
:ro-iliac  symphysis. 

The  relations  of  these  arteries  with  regard  to  their  correspond- 
Ig  veins  are  practically  important  in  reference  to  the   oiieration 
tying  them.     This  operation  is,  obviously,  easier  on  the  left  side 
vxi  the  right.* 

the  common  iliac  artery  were  ligatured,  the  collateral  circula- 

would  be  maintained  through  the  following  vessels:    by  the 

Iternal  mammary  anastomosing  with  the  dee])  epigastric  a.  ;    by 

lumbar  arteries  with  the  circumflex  iliac  and  the  ilio-lumbara. ; 

the  lumbar  with  the  gluteal ;  by  the  middle  sacral  with  the  lateral 

a. ;   by  the  spermatic   with  the  deferential,  cremasteric,  cx- 

nal   pudic,  and   superficial    perineal   arteries ;    by  the   superior 

emorrhoidal  with  the  middle  and  inferior  h.-emorrhoidal  a.  ;  by 

lower  intercostals  with  the  epigastric  a.  f  superficial  and  deep) ; 

i  by  the  middle  and  inferior  haemorrhoidal,  the  pudic  and  its 

inches,  and  the  vesical  arteries  communicating  in  the  middle  line 

ith  the  corresponding  branches  of  the  opposite  side. 

The  external  iliac  artery,  the  continuation  of 

the  preceding  artery,  passes  along  the  brim  of 

the  pelvis,  first  on  the  inner  side,  and  then   in 

»nt  of  the  psoas.     Lower  down  it  passes  under  the  crural  arch, 

"  Iway  between  the  anterior  superior  spine  of   the  ilium  and  the 

aphysis  pubis,  where  it  takes  the  name  of  femoral.  The  artery  has 


Ion 


Eitemal  Iliac 
Artery. 


■ 


•  Ttl«  length  of  the  common  iliac  «rtery  is  apt  to  vary  in  liifferent  persons.     W* 
»Te  teen  it  from  ihree  founlis  of  an  inch  to  three  and  a  half  inches  (/.?  mm.  to 
cm.)  long.     TheM  varieties  may  arise  either  from  a  high  division  of  the  aorta, 
\  luw  division  of  the  common  iliac,  or    both.     It    is   impossible   to  ascertain, 
eforchand.  its  length  in  any  given  instance,  as  there  is  no  necessary  relation  be- 
en its  length  and  the  height  of  the  adult  individual.     It  a  often  very  short  in 
I  of  tall  stature,  and  viit  verii.     The  left  is  usually  described  as  rather  longer 
the  right;    but,  from  the  examination  of  too  bodies, our  coaclnsion  is  that 
sir  average  length  is  the  same. 
39 
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Iff  front  of  it,  the  i^eritoneum,  the  intestines,  and  a  sheath  denrtii 
from  the  iliac  fascia  investing  the  artery  and  the  vein  ;  it  h»$»»» 
the  spermatic  vessels  in  front,  and  it  is  crossed  by  a  branch  of  I'nt 
genito-crural  nerve,  the  deep  circumflexa  ilii  vein,  and  the  vas  def«- 
ens  ;  behind,  it  is  in  relation  witli  the  psoas  magnus  and  corrcspoitf- 
ing  vein,  which  lies  also  on  the  inner  side  of  the  artery  ;  the  ilot 
fascia  also  lies  behind  the  vessels,  but  a  thin  layer  of  fascia  deriTrd 
from  it  is  continued  over  them  ;  internally,  it  has  the  correspondirf 
vein,  and  low  down,  towards  Poupart's  ligament,  the  vas  defereia; 
externally,  it  has  the  psoas  magnus  and  the  iliac  fascia.  lo  ffoot  o.' 
and  on  the  inner  side  of  (he  artery  are  a  chain  of  lymphtbc 
glands. 

The  branches  giTcn  off  by  this  artery  are  : — 

a.  Smalt  hran<hes  to  the  psoas  and  lymphatic  glands. 

b.  The  dfcp  epij^nsltic,  already dcsctibed  (p.  4IJ). 

(.  The  deep  <ircumfir.\a  ilii,  which  arises  from  the  outrr  aide  of  ike  ailcrj.fnt 
above  the  crural  arch,  and,  ascending  upwards  towards  the  anterior  snpener  ^ft 
of  the  ilium  in  a  shealh  formed  by  the  fascia  iliaca,  runs  along  the  inoer  ascR)  ^ 
the  iliac  crest,  and  subsequently  perforates  the  Iransversalis  muscle.*  la  nt  it 
section  of  the  abdominal  muscles  (p.  412),  the  continuation  of  it  was  teen  iktiai 
the  crest  of  the  ilium  lx.-tween  the  internal  oblique  and  the  transvenalU.  iwi  md 
ing  a  branch  upwards  l>etween  these  muscles  for  their  supply.  The  bud  IrnL 
much  reduced  in  si^e,  inosculates  with  the  ilio  lumbar  derived  from  the  laurai 
iliac. 

..   ..    „  The  general  plan  upon  which  the  sympatJieiit 

Sympathetic  Nerve.  °   .  ■         ,  '^,         ,  .  ^  . ' 

'    '^  nerve   is  arranged   has  been   noticed   in  ik 

dissection  of  the  neck  (p.  164).     The  lumbar  portion  of  it  mus 

now  be  examined. 

The  lumbar  portion  of  the  sympathetic  descends  on  each  side  m 

front  of  the  bodies  of  the  lumbar  vertebrae,  along  the  inner  bordtr 

of  the  psoas.     The  nerve  has  an  oval  ganglion  of  greyish  ctiluo 

opposite  each  lumbar  vertebra,  so  that  there  are  either  four  orfi»t 

of  them  on  each  side.     These  ganglia  are  connected  together  by 

small  filaments  of  a  white  colour,  and  each  ganglion  receives,  on  iU 

outer  side,  two  branches  from  the  corresponding  spinal  nerve,  «J« 

the  chest ;    other  branches  pass   inwards,  and  form  in  front  of  ll* 

aorta — the  aortic  plexus ;  and  some  pass  downwards  over  the  co«d- 

mon  iliac  arteries  to  form  the  hypogastric  plexus. 

The  solar  or  epigastric  plexus  is  sittiated  m 

the  SemUunrr  '''"""'.  "''  '''^  3^^^^'  ^""^  surrounds  the  C'eliK 

Ganglia.  ^"'5  '"  a  dense  network  of  nerve   filamenti.  '» 

which    are   several    ganglia.      It    receives  the 

great  splanchnic  nerves,  part  of  the  lesser  splanchnic,  and  sob* 

branches  from  the  pneumogastric  nerves.     The  solar  plexus  gito 


*  The  course  of  this  artery  should  be  borne  in  mind  in  opening  iliac 
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>flr  filamenis  which  form  plexuses  surrounding  the  various  branches 
»f  the  abdominal  aorta,  and  are  as  follows : — 


Diaphragmatic. 

Supra-renal. 

Ccrliac. 

Renal, 

G«stric. 

Spermatic. 

Hepatic 

Superior  mesenteric 
Inferior  mesenteric. 

Splenic. 

Hypogastric. 

I       the 


The  diaphragmatic  pUxtn  is  derived  from  the  upper  part  of  the  semilunar 

tnglion,  and  is  larger  on   the  right  than  on  the  left   side.     It  joins  with    some 

ilunents  of  the   )>hrenic  nerve,  and  whilst  in  relation  wiih  the  supra-renal  Ixxly 

l^lves  olT  some  branches  to  it.     I'he  right  plexus  has  a  small  ganglion  in  it — 

ifiiifhra^matic  gaHglion — and  sends  off  61aments  to  the  vena  cava  inferior  and  to 

the  hepatic  plexus. 

The  calinc  plrxus  receives  hranches  from  the  lesser  splanchnic  nerve,  and,  on 
be  left  side,  it  receives  a  filament  from  the  right  pneumogastric  nerve.  It  divides 
mo  the  gastric,  he|>atic,  and  splenic  plexuses,  which  ramify  on  the  corre.sponding 
arteries  and  their  branches;  ihi  gastric  plexus  receives  in  addition  filaments  from 
ttie  pneumogastric  nerves ;  the  hepatic  plexus,  the  largest,  is  joined  by  branches 
from  the  left  pneumogastric  and  right  phrenic  nerves,  and  it  distributes  filaments 
to  the  right  supra-renal  plexus;  the  splenic  plexus  is  formed  by  branches  from  the 

tieft  semilunar  ganglion  and  the  right  pneumogastric  nerve. 
The  supia-renal  plexus  is  formed  by  branches  from  the  solar  plexus,  the  semi- 
ionar  ganglion,  and  the  diaphragmatic  plexus,  and  is  larger  on  the  nghl  than  on 
|be  left  side. 
The  renal  plexus  consists  of  numerous  filanfents  from  the  semilunar  ganglion, 
Rnd  from  the  solar  and  aortic  plexuses;  it  is  also  reinforced  by  branches  from  the 
l^planchnic  nerves.     From  this  plexus  is  given  oft — 
The  spermatic  plexus,  which  likewise  receives  filaments  lower  down  from  the 
•ottic  plexus;  in  the  female  it  takes  the  name  of  the  narian  plexus. 
The  luperiar  mesenteric  plexus  receives,  in  addition  to  its  branches  from  the 
solar  plexus,  some  filaments  from  the  right  pneumogastric  nerve  and  the  cccliac 
plexus.     It  is  the  densest  of  all  the  plexuses  derived  from  the  solar  plexus,  and  it 
lireaks  up  into  secondary  plexuses  corresponding  to  the  branches  of  the  artery  of 
the  same  name. 

The  injeritir  mtstnterU  plexus  comes  mainly  from  the  left  side  of  the  aortic 
plexus. 

^  .    _,  The  hvpogastn'c  pU.vits  is  situated  between  the 

Hypoeastnc  Plexus.  ''".,.  ^      .  .11^1       1 

■"  *  common  iliac  arteries  on  the  last  lumbar  ver- 

tebra and  the  sacrum.     It  consists  of  an  intricate  interlacement  of 
sjmi'athetic  filaments,  which  pass  down  into  the  pelvis,  for  the 
^supply  of  the  pelvic  viscera.     Although  this  plexus  is  so  intricate  it 
presents  no  distinct  ganglia.    As  it  passes  down  it  receives  branches 
rono  some  of  the  spinal   nerves,  but  inainly  from  the  third  and 
aurth  sacral  nerves.    From  this  large  plexus  are  derived  secondary 
>lcxuses,  which  ramify  around  branches  of  the  internal  iliac  artery  : 
lus  there  are,  the  inferior  haemorrhoidal  plexus,  the  vesical,  the 
Uterine,  the  ovarijin,  the  prostatic,  and  the  vaginal ;  all  of  which  send 
Jilaiiients  which  accompany  the  smallest  branches  of  the  arteries. 
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Lumbar  Plexus  of 
Nerves. 
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LUMBAR    PLEXUS 


The  lumbar  plexus  is  formed  by  the  union 
the  anterior  branches  of  the  four  upper  lumbar 
nerves  and  is  frequently  connected  with  the 
last  dorsal  nerve  by  a  small  loop — the  dorsi-lumbar  nerve.  The 
fifth  does  not  enter  into  the  formation  of  this  plexus,  but  joins  the 
sacral  plexus  under  the  name  of  the  lumbo-sacral  cord.  The  plexus 
lies  over  the  transverse  processes  of  the  corresjKjnding  vertebra, 
embedded  in  the  substance  of  the  psoas, 
so  that  this  muscle  must  be  dissected 
away  before  the  plexus  can  be  seen. 
Ijke  the  brachial  plexus,  the  nerves 
composing  it  successively  increase  in 
size  from  above.  Its  branches  are  five 
in  number,  and  arise  in  the  following 
order  (  Fig.  169) 

a.  The  first  lumbar  verve  generallj 
divides  into  two  branches,  the  up| 
being  the  ilio-hypogastric,  the  lower 
ilio-inguinal.  They  pass  downwards  a.iii 
outwards  nearly  parallel  with  each  other, 
cross  obliquely  over  the  quadratus  luni- 
borum  to  the  crest  of  the  ilium,  and  then 
separate. 

.SL  The  ilio-Ayfiogattrie  nervt  emerges  from  ibt 
ouler  border  of  the  [noas,  and  crossing  the  qii»<l- 
ratus  lumborum,  ixisses  forwards  to  the  cnA  ol 
the  ilium,  where  il  pierces  the  traosvetsjiii  t^ 
divides  into  its  two  terminal  branches — the  Hi'' 
branch,  which  pierces  the  internal  and  e»iCTi>»l 
obli(|ue  muscles  and  supplies  the  skin  OTer 
gluteal  region,  behind  the  last  dorsal  nerve; 
the  hyfvgailric  branch,  which  runs  for»»i 
between   the    Iransversalis   and    internal  obli*)' 


tb^ 


Vh 


Fic. 


169.    Plan  or  thi  Luh«<ik 
Plbxus  and  Bkanciibs. 
llio-hy|K>|;utric  n.      b.    Ilio-in- 
guinal n.    <•-  Exieinal  cutAncram  and  then  perforates  the  aponeurosis  of  the  eili 

;  1.     -.Cm-  oblii)ue   to  supply   the   skin   of  the  hjrpoei*'' 

region. 

The  ilio-inguinal  n^rf^— the  smaller— co"** 
through  the  psoas  and  perforates  the  trantTa»»> 
close  to  the  from  of  the  iliac  crest,  where  it  <^ 
municates   with    the    preceding    nerve.     Il  '^ 

f>ierces  the  internal  oblique,  and  lying  in  ftoojoi 
trough  the  external  abdominal  ring  and  sup)'"'' 
the  sUin  of  the  inner  and  up|)cr  part  of  the  thigh,  of  the  penis  and  scroJiun  •" ''" 
male,  and  of  the  labium  in  the  female. 

"Yhe  genilocrunil  nfrvfh  small,  and  comes  from  the  second  lumbar,  ao'!''?* 
few  filaments  fiom  the  communicating  branch  of  the  first,     .\fler  perfrniifj '' 
psoas,  It  lies  for  a  short  di'itance  upon  its  anterior  surface,  and  then  runs  i*' 
along  the  outer  side  of  the  external  iliac  artery.     Near  the  crural  arch  it  'li""' 
into  the  f»»'/«/ branch  (g),  which  runs  down  on  the  external  iliac  aileryi 


J.  Anterior  crural  n. 
ral  branch  of  genilo-crural  n  y. 
Obltimtor  n.  r.  Genital  lirmuch 
of  ficnilr,.cruraj  n.  A.  Lumt^o- 
sacrsi  n.  l.  First  lumbar  n. 
Second  lumbar  n.  3.  Third  lum- 
bar n  4.  Fourth  uimt>ar  d.  5, 
Fifth  Uinibar  11. 
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liercing  the  fa.scia  tninsversalis,  descends  through  the  internal  abdominal  ring, 
oog  the  inguinal  canal,  on  the  posterior  aspect  of  the  spennalic  cord  ;  it  supplies 
cremaster  in    the  male,  and  the  round  ligament  in  the  female;  and  the  crural 
ranch  (r),  which  proceeds  under  the  crural  arch,  eiiten  the  sheath  of  the  femoral 
Is,  and,  piercing  the  anterior  layer  of  the  sheath,  just  external  to  the  artery, 
k  lost  in  the  skin  of  the  up|>cr  part  of  the  front  of  the  thigh  ;    here  it  communi- 
cates with  the  middle  cutaneous  nerve  and  supplies  also  a  few  filaments  to    the 
femoral  artery,  where  it  perforates  the  sheath  of  that  vessel. 

The  fxlemiil  culanfous  nerve  of  the  thv^h  (<-)  is  generolly  derivetl  from  the 
p  between  the  second  and  third  lumbar  nerves.  It  runs  through  the  psoas,  .'^ 
Ihen,  crossing  obliquely  over  the  iliacus  towards  the  anterior  superior  spine  of  the 
ilium,  passes  beneath  the  crural  arch,  and  is  finally  distributed  to  the  skin  on  the 
cxitside  of  the  thigh.  If  the  external  cutaneous  be  not  found  in  its  usual  situation, 
look  for  it  as  a  distinct  branch  of  the  anterior  crural,  nearer  the  psoas  muscle. 

The  anterior  crural  {J),  the  largest  and  most  important  branch,  is  formed  by 
tbe  union  of  the  third  and  fourth  lumbar  nerves,  receiving  a  small  branch  from 
Ihe  second.  It  descends  in  a  groove  between  the  psoas  and  the  iliacus  behind 
(he  fascia  iliaca,  supplies  lioth  these  muscles  and  a  branch  to  the  femoral  artery, 
and  then,  passing  under  the  crural  arch  to  the  outer  side  of  the  femoral  artery,  is 
finally  distributed  to  the  extensor  muscles  of  the  knee,  to  the  sartorius  and  pecti- 
ncus,  and  the  skin  of  tbe  thigh  and  leg. 

The  obturator  nerve  (y ),  next  in  size  to  the  anterior  cmral,  proceeds  from  the 
third  and  fourth  lumbar  nerves,  and  sometimes  from  tbe  second.  It  descends 
(hrnugb  the  psoas  muscle,  and  then,  getting  to  its  inner  Imrder,  runs  along  tbe 
brim  of  tbe  pelvis  above  its  corresponiling  vessels  to  the  obturator  foramen,  through 
the  upper  part  uf  which  it  passes  to  the  adductor  muscles  of  the  thigh. 

The  accestory  obturator  tienie,  by  no  means  a  constant  branch,  is  derived  from 

e  third  and  fourth  lumbar  nerves,  and  sometimes  from  the  obturator  nerve.     It 

tuos  down  along  the  inner  border  of  the  psoas,  passes  in  front  of  the  horizontal 

ramus  of  the  os  pubis,  supplies  the  pectineus,  and  gives  off  a  small  branch  to  the 

faip-joint,  and  another  to  communicate  with  the  anterior  branch  of  the  obturator 

Postponing  tbe  minute  anatomy  of  tbe  al>dominal  viscera,  begin  tbe  examination 
the  contents  of  the  pelvis. 
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DISSECTION  OF.  THE  PELVIC  VISCERA. 

The  functions  of  the  pelvis  are  to  protect  its  own  viscera  ;  to  so^ 

port  those  of  the  abdomen  ;  to  give  attachment  to  the  muscles 

which  steady  the  trunk  ;  to  transmit  the  weight  of  the  trunk  to  the 

_Iowcr  limbs,  and  to  give  orijgin  to  the  muscles  which  move  them. 

adaptation  to  these  functions,  the  form  of  the  (>elvis  is  that  of  an 

irch,  with  broadly  expanded  wings  at  the  sides,  and  projections  in 

Ippropriate  situations  to  increase  the  leverage  of  the  muscles.    The 

»cruin,  impacted  between  the  ilia,  represents  the  keystone  of  the 

arch,  and   is  capable  of  supporting  not   only  the  trunk,  but  great 

(burdens  besides.  The  sides  or  pillars  are  represented  by  the  ilia; 
these  transmit  the  weight  to  the  heads  of  the  thigh-bones,  and  are 
niickest  and  strongest  just  in  that  line,  /'.  e.,  the  brim  of  the  i>elvis, 
Uong  which  the  jveight  is  transmitted.  Moreover,  to  effect  the 
direct  transmission  of  the  weight,  the  plane  of  the  arch  is  oblique. 
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Tliis  obliquity  of  the  pelvis,  its  hollow  expanded  sides,  its  great 
width,  the  position  and  strength  of  the  tuberosities  of  the  ischia, 
are  so  many  proofs  that  man  is  adapted  to  the  erect  posture. 

The  general  conformation  of  the  pelvis  in  the  female  is  modi- 
fied, so  as  to  be  adapted  to  utero-gestation  and  parturition.  Its 
breadth  and  capacity  are  greater  than  in  the  male.  Its  depth  is 
less,  Tlie  alx  of  the  iliac  bones  are  more  expanded.  The  projec- 
tion of  the  sacrum  is  less  perceptible,  and  consequently  the  briro  is 
more  circular.  The  depth  of  the  symphysis  pubis  is  less,  the  span 
of  the  pubic  arch  is  wider.  The  bones,  loo,  are  thinner,  and  the 
muscular  impressions  less  strongly  marked. 

The   cavity  of  the  pelvis  being  curved,  the  axis,  or  a  cent: 
line   drawn    through   it,  must  be  curved  in  proportion.     For 
practical  purposes,  it  is  sufficient   to  remember  that   the  axis 
the  pelvis  corresponds  with  a  line   drawn   from  the  anus  to 
unil)ilicus.* 

.  The  male  pelvis  contains  the  last  part  of  the 

Male  Pelvis  intestinal  canal  (named  the  rectum),  the  blad 

der  with  the  prostate  gland  at  its  neck,  a 
the  vesiculae  serainales.      If  the  bladder  be  empty,  some  of  t 
small  intestine  will  be  in  the  pelvis;  not  so  if  the  bladder  be  dis- 
tended. 

The  relative  positions  of  these  pelvic  viscera   are   as  follows 
most  posteriorly  is  the  rectum,   which    follows  the  curve  of  t 
sacrum  and  coccyx,  and  ends  at  the  anus  ;  immediately  in  front 
the  oval  hollow  viscus,  the  bladder,  which  alters  in  size  and 
tion  according  to  the  amount  of  urine  it  contains;  in  front  of  ti 


1 

th^ 
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*  Id  I  wellformed  female  the  base  of  the  sacrum  is  3)^  inches  higher  ihto  1 
upper  part  of  the  symi)liysis  pubis,  and  the  point  of  the  coccyx  is  rather  more  ihn 
half  an  inch  higher  than  the  lower  part  of  the  symphysis.  The  ohli<)uity  of  ill 
pelvis  Is  greatest  in  early  life.  In  the  fcetus,  and  in  young  children,  its  capaol) 
is  small,  and  the  viscera,  which  subsequently  belong  to  it,  are  situated  in  1*^' 
abdomen. 

The  relatire  diameters  of  the  male  snd  the  female  true  pelvis  are  u  foOowi:-' 
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illadder.  surrounding  its  neck,  and  behind  the  os  pubis,  is  the  pros- 
late  gland.  Placed  beneath  the  bladder  are  the  vesiculoe  seminales, 
and  curving  round  the  sides  of  the  bladder  are  the  vasa  deferentia, 
^swhich  subsequently  lie  beneath  the  base  of  the  bladder.  Passing 
^BSownwards  and  inwards  over  the  brim  of  the  pelvis  are  the  ureters, 
^Hjrhich  likewise  get  beneath  the  fundus  vesicx.  The  bladder  and 
^Bhe  rectum  are  partially  invested  with  peritoneum.  Besides  the 
^^pelvic  viscera  just  enumerated,  there  are  found,  to  the  outer  part 
of  the  pelvic  cavity,  the  internal  iliac  artery  and  its  branches,  and 
le  sacral  plexus  of  nerves,  with  the  obturator  nerve  running 
>rwards  to  the  obturator  foramen.  All  the  pelvic  viscera  are 
lore  or  less  invested  by  prolongations  from  the  pelvic  fascia, 
rhich  constitute  some  of  the  true  ligaments  of  the  bladder;  also 
capsule  for  the  prostate,  and  coverings  for  the  pelvic  muscles. 
lie  superior  haemorrhoidal  artery,  the  continuation  of  the  in- 
srior  mesenteric,  passes  down  into  the  pelvis,  and  supplies  the 
ipper  half  of  the  rectum.  Some  of  these  structures  will  now  be 
Icscribed,  while  others  can  be  better  dissected  in  the  side  view  of 
le  pelvis. 

_  The  rectum  enters  the  pelvis  on  the  left  side 

of  the  sacrum,  and,  after  describing  a  curve 

corresponding  with  the  concavity  of  the  sac- 

iini,  terminates  at  the  anus.     In   the  first  part  of  its  course  it  is 

jscly  connected   to  the  back  of  the  jjelvis  by  a  peritoneal  fold, 

jlled  the  meso-rectinn :  between  the  layers  of  this  fold,  the  superior 

isemorrhoidal  vessels,  the  continuation  of  the  inferior  mesenteric, 

rith  nerves  and  lymphatics,  runs  to  the  bowel. 

The  rectum  does  not  take  this  course  in  all  cases;   sometimes 

makes  one,  or  even    two  lateral   curves.     In   some   rare  c^s 

It  enters  the  pelvis  on  the  right  side  instead  of  the  left.     Since 

liese  variations  from  the  usual  arrangement  cannot  be  ascertained 

luring  life,  they  should  make  us  cautious  in  the  introduction  of 

jugies.* 

Whilst  the  parts  are  still  undisturbed,  intro- 
duce   the   finger    into    the    reclo-vesical  feri- 
170).      This  is   a   cul-desac    formed   by  the 
j)eritoneum  in  passing  from  the  front  of  the  rectum  to  the  lower 
and    back   part  of  the  bladder.     In  the  adult    male,  the  bottom 
if  this  i>ouch  is  about  one  inch  (y.j  cm.")  distant  from  the  base 
the  prostate  gland ;  f   therefore  part  of  the  under  surface  of 


9urse  of  the 
Rectum. 


Hccto-vesical  Pouch. 
vneal  pouch    (Fig. 


*  In  old  a^e  the  rectum  has  sometimes  a  zigzai;  appearance  immrdialely  aliove 
/Ibe  anu».     These  lateral  inclinations  are  prol>al)ly  produced  by  the  enormous  dis- 
asions  to  which  the  bowel  has  t>een  occasionally  subjected, 
t  The  bottom  of  the  pouch  is  from  three  to  four  inches  {j.^  to  10  cm.)  distant 
I  the  aous. 
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the  bladder  is  not  covered  by  peritoneum ;  and  since  this  part  1 
in  immediate  contact  with  the  rectum,  it  is  practicable  to  lap 
distended  bladder  through  the  front  of  the  bowel  without  injuril 
the  peritoneum.  It  sometimes  happens  that  the  peritonei!  [< 
conies  down  nearer  to  the  prostate  than  usual — we  have  seen  it  it 
actual  contact  with  the  gland  ;  so  that,  in  such  a  case,  it  wtrald  be 
impossible  to  tap  the  bladder  from  the  rectum  without  going  ihroogli 
the  peritoneum.  In  children  the  peritoneum  comes  down 
than  it  does  in  the  adult,  because  the  bladder  in  the  child  is  no 
pelvic  viscus. 

The    recto-vesical   pouch   is   permanent.     But  there  is  tnotl 
peritoneal  pouch  on  the  front  part  of  the  bladder^  which  b  ootj 
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Fig.  17a— DiAoitAM  or  thk  Rkiativi  Poutiom  op  th*  Pilvic  Vismu. 


produced  when  the  bladder  is  distended.  To  produce  it, 
bladder  should  be  blown  up  through  one  of  the  ureters, 
bladder  soon  fills  the  pelvis,  and  then,  rising  into  the  abdoroea, 
occasions  the  pouch  between  it  and  the  abdominal  wall.  At  first 
the  pouch  is  shallow,  but  it  gradually  deepens  as  the  bladder  rises. 
If  the  bladder  be  distended  half-way  up  to  the  umbilicus,  whichj 
commonly  the  case  when  it  has  to  be  tapped,  we  find  that 
bottom  of  the  pouch  would  be  about  two  inches  ( jf  rw.)  from  thr 
symphysis  pubis  (Fig.  J  70).  Within  this  distance  from  tb 
symphysis,  the  bladder  may  be  tapped  in  the  linea  alba,  witha 
risk  of  wounding  the   peritoneum.     Thus,  the  surgeon   has 
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alse  Ligaments  of 
the  Bladder. 


choice  of  two  situations  in  which  he  may  tap  the  bladder — above 
the  OS  pubis,  or  from  the  rectum.  Which  of  the  two  be  more 
approj)riate,  must  be  decided  by  the  circumstances  of  the  case. 

The  reflections  of  the  peritoneum  from  the 
pelvic  walls  to  the  bladder  constitute  ihe/a/sf 
ligaments  of  the  bladder,  and  they  can  be  best 
exanuned  before  the  viscera  are  disturbed,  although  ihey  will  be 
described  when  the  bladder  itself  is  dissected. 

The  tivo  posterior  pass  forwards  from  the  sides  of  the  rectum  to 
the  back  of  the  bladder,  forming  the  lateral  boundaries  of  the  deep 
recto-vesical  pouch.  Each  contains  within  its  duplicature  the  ob- 
literated hypogastric  artery,  the  ureter,  together  with  some  vessels 
and  nerves. 

The  two  lateral  pass  inwards  from  the  sides  of  the  pelvis  to  the 
sides  of  the  bladder. 

The  superior  passes  upwards  from  the  summit  of  the  bladder  to 
the  back  of  the  anterior  abdominal  wall,  covering  the  urachus  and 
the  obliterated  hypogastric  arteries. 

.  The  relative  positions  of  the  pelvic  viscera  in 

Female  Pelvis  *'^^  female  should  now  be  examined,  leaving 

the  special  description  till  a  later  stage. 
The  uterus  is  interposed  between  the  bladder  in  front  and  the 

_  ,  „    .  .       ,     rectum  behind.     From  each  side  of  it  a  broad 

General  Position  of      /•  u     r        ■.  .      j    .  1     .     .u 

the  Uterus  and  its     '^"^  °^  peritoneum  extends  transversely  to  the 

Appendages.  side  of  the  pelvis,  dividing  that  cavity  into  an 

anterior  and  a  posterior  part.    These  folds  are 

called  the  broad  ligaments  of  the  uterus  (Fig.  192,  p.  520).     On 

the  posterior  surface  of  the  ligament  are  the  ovaries,  one  on  each 

side.     They  are  completely  covered  by  peritoneum,  and  suspended 

to  the  ligament  by  a  small  peritoneal  fold.     Each  ovary  is  attached 

to  the  uterus  by  a  cord  termed  the  ligament  of  the  ovary.     Along 

the  upper  [)art   of  the  broad  ligament  we  find  between   its  layers  a 

tube  about   four  inches  (10  cm.)   long,  called  the  Fallopian  tube, 

which  conveys  the  ovum  from  the  ovary  into  the  uterus.     For  this 

purpose  one  end  of  it  terminates  in  the  uterus,  while  that  nearer  to 

the  ovary  expands  into  a  wide  mouth,  furnished  with   prehensile 

inT\^f&— -fimbria — which,  like  so  many  tentacles,  grasp  the  ovum  as 

soon  as  it  escapes  from  the  ovary.    One  of  these  fimbrice  is  attached 

to  the  ovary.     Lastly,  there  run  up  to  the  ovary,  between  the  layers 

of  the  broad   ligament,  the  ovarian  vessels,  wIulIi  arise  from  the 

aorta  in  the  lumbar  region,  like  the  spermatic  arteries  in  the  male, 

t>ecause  the  ovaries  are  originally  formed  in  the  loins. 

On  the  anterior  surface  of  the  broad  ligament,  on  either  side 
t»etween  its  layers,  is  the  round  ligament  of  the  uterus.  This  cord 
Proceeds  from  the  fundus  of  the  uterus,  anterior  to  the   Fallopian 


the  peritoneum  ]d  ttie  male.     It  is  called  the  cama/ 


Rectum 


Fig.  171.— VmricAL  Siction  thiiovch  thu  TtatniA  Pstvtc  ' 


generally  obliterated  in  the  adult.     It  is  sometimes  tW 
inguinal  hernia.  ^ 

From  the  front  of  the  rectum  tlifl 


Reflections  of  the 


:«  ^^At^^^^A  nn  » 
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Hi  cases  of  ascites  the  fluid  might  distend  the  'recto-vaginat 
mch,  and  bulge  into  the  vagina,  so  that  it  would  be  practicable  to 
nw  it  od  through  this  channel. 

DISSECTION  OF  THE  MALE  PERINEUM. 

fore  dis-iecting  the  perineum,  it  is  expedient  first  to.  examine 
le  osseous  and  ligamentous  boundaries  of  the  lower  aperture  of 
le  pelvis.  Looking  at  the  male  pelvis  (with  the  ligaments  pre- 
rved),  we  observe  that  this  aperture 
of  a  lozenge  shape  ;  that  it  is  bounded 
I  front  by  the  pubic  arch  and  the  sub- 
abic  ligament ;  laterally,  anteriorly,  by 
le  rami  of  the  os  pubis  and  ischium,  and 
ic  tuberosity  of  the  ischium,  posteriorly, 
f  the  great  sciatic  ligament ;  and  behind, 
y  the  tip  of  the  coccyx. 

This  sjKicc,  for  convenience  of  de- 
nription,  is  suMivided  into  two  by  a 
ne  drawn  from  one  tuber  ischii  to  the 
ther.  The  anterior  forms  a  nearly 
C|tiilateral  tnangle,  of  which  the  sides  f«asiewo«k  op  th«  F»i!<>t;ii. 
re  from  three  to  three  and  a  half  (y.j 

*  S.8  em.)  inches  long;  and,  since  it  transmits  the  urethra,  it  is 
■lied  the  urethral  region  of  the  perineum.  The  posterior,  contain- 
ng  the  anus,  is  callfd  the  ischio-rectal  ot  anal  region  (Fig.  172).* 

The  subject  should  be  placed  in  the  usual  position  for  lithotomy, 
fith  a  block  placed  beneath  the  pelvis.  A  full-sized  staff  should 
low  he  passed  into  the  bladder,  the  rectum  moderately  distended 
rith  tow,  and  the  scrotum  raised  by  means  of  hooks.  \  central 
idge,  named  the  raphe,  extends  from  the  anus,  along  the  permeum, 
iTOtum.and  under  surface  of  the  penis.  Between  the  tuberosities 
•f  the  ischia  and  the  anus  are  two  depressions,  one  on  each  side, 
Barking  the  ischio-reetal  fossa,  which  are  found  immediately  be- 
teath  the  skin,  filled  with  more  or  less  fat.  In  the  lateral  operation 
»f  lithotomy,  the  incision  should  commence  at  a  point  midway 
>etween  the  anus  and  the  posterior  fold  of  the  scrotum,  close  to 
he  left  side  of  the  raph6  ;  it  should  be  carried  downwards  and 
>utwards  to  a  point  midway  between  the  tuber  ischii  and  the  anus. 
In  the  bilateral  operation,  the  incision  is  semilunar,  the  horns 
^ing  m.ide  on  cither  side  between  the  tuber  ischii  and  the  anus, 
K)aidistant  from  these  points  respectively  ;  while  the  centre  of  the 

r- 

•  The  dimensioo*  of  the  tower  outlet  of  the  pelris  are  upt  lo  vnrjr  in  difTerent 
tuhjects,  and  the  liihotomist  roust  modify  his  incision  accordingly. 


ncBio-iECTAL  ross.c 


thwe-q—itets  of  an  tncfa  (/i  m.)  abmt  ik 


At  the  aaw  the  skin  becoincs  fina  aod 
del»ca*e,  fanniDg  a  gradoai  tniHitioo 

Ilie  it  is  dravn  into  wrinkles  by  ihtp 

of  the  cvUdmms   sphincter.     Mowgw, ' 

of  dK  aas  is  provided  with  naneniis  « 

sttbstance  to  facilttste  At  p» 

tw»  iBcrclion    becomes  defednt  « 

Uds  are  apt  to  become  eznmM 

ad  tken  deixcatioo  becomes  yaj  pidii 

«f  ikeaaBBat^  white  line  can  be  distingaUM^ 

ot  the  skin  with  the  muco« 

taterral  between  the  external  and 


The  ifcia  stwold  be  reflected  b^  aaka|  • 
iaczBoa  doag  the  rapbi,  roaod  the  a»t{ad 
Two  otbeis  most  be  made  on  cack 
■»  Cfer  ifst,  iIk  me  at  the  upper,  aod  the 
«f  ft.  The  skin  of  the  perineum  intnt  I 
oatwaids  with  mach  care,  oi 
sphincter  ani  mav  be 
the  skin.  In  reflecting  the  skia 
•fdkeaatettoeoas  stnctareif  Its  characta 
»  tike  eaynciw  of  e*cb  part.  On  the  scrotoa 
«fthe tame  Beotirriy  absent;  while  the  cooaetiK 


t,  and  dnring  life  elastic  and 
k  Ac  deeper  port  of  the  anus  the  bt  acci*' 
kda  more  and  more,  and  oo  either  suit  4 
dbe  lectam  it  is  fooad  in  the  shape 
■DSBes»  i9big  ip  what  woold  otbrrwtsr 
is  situatiuii  niawlj,  the  ■ 
with  their  hiaes  tow. 


!  Ac  A"wjgeiu.e  of  the 
:  two  inches 


■itm  IB  front.     This  accu 


(jm.]-m<iept). 


otbx  on  eachaitii : 


I  mrv  (he  analococ*  of  the  an«l  ^ 

rer.     They  irc  found  not  only  afaoal  Ite  •■■^  bat  >]m  in  It*  i*- 

!  of  the  (•ciinrum.  •  fact  for  the  ili— li^ifm  of  whickM* 

Eb3e  ]>^<>rc'^'>or  (^uckelt.     Tbey  are  large  CBoagb  10  ic  tea  •* 

— ^e  ihicknex  of  thU  subciilanfous  liaiie  b  ■  pciot  whidi  M(M  * 
ni  by  tlic  lithotomist  in  making  his  first  incoioat.     In  potlbdaM 
— rs  r\;  :;i.ins  tile  depth  to  which  the  surgeoo  has  to  cat  ia  Irtn^*' 
I  Iht  uchift-RCtaJ  fotto. 
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is  permits  the  easy  distension  and  contraction  of  the  lower 
the  bowel  during  and  after  the  passage  of  the  fiaeces.  Over 
>erosities  of  the  ischia  are  large  masses  of  fat,  separated  by 
fibrous  septa,  passing  from  the  skin  to  the  bone,  so  as  to 
D  elastic  padding  to  sit  upon.  Occasionally,  too,  there  are 
more  large  bursa  interposed  between  this  padding  and  the 

»uch  respecting  the  general  characters  of  the  subcutaneous 
if  the  perineum.  Some  anatomists  describe  it  as  consisting 
e,  four,  or  even  more  layers,  but  in  nature  we  do  not  find  it 
may,  indeed,  be  divided  into  as  many  layers  as  we  please, 
ng  to  our  skill  m  dissection  ;  but  this  only  complicates  what 
self,  simple. 

The  external  sphincter  ani  must  now  be 
cleaned,  care  being  taken  not  to  remove  any 
bres,  which  are  intimately  connected  with  the  skin.  Poste- 
the  lower  border  of  the  gluteas  maximus  must  be  displayed, 
■  vessels  and  nerves  crossing  the  perineum,  towards  the  anus, 
y  dissected.* 

The  external  sphincter  of  the  anus  is  elliptical, 
and  is  compwsed  of  a  thin  layer  of  striped 
muscular  tissue  about  an  inch  (.?.j  cm.')  in 
from  the  tip  of  the  coccyx  and  the  ano- 
The  m\isciilar  fibres  surround  the  anus,  and 
vied  in  a  jjointed  manner  in  the  tendinous  centre  of  the 
tn,  in  conjunction  with  the  transversus  perinei,  the  accelera- 
a,  and  the  levator  ani  (Fig.  173,  p.  471).  It  is  called  the 
I  sphincter,  to  distinguish  it  from  a  deeper  and  more  power- 
!  of  muscular  fibres  which  surrounds  the  last  inch  or  more 
ectum,  and  is  situated  next  to  the  mucous  membrane. 

The  cutaneous  vessels  and  nerves  of  the  perineuni  come 
from  the  intcnial  pudic  artery  and  nerve,  and  chiefly 
from  that  branch  of  it  called  the  niftrficialU  ptrinti, 
be  traced  presently, 

Htrnitl  or  inferior  httmorrhoidal  arteries  cross  transversely  through  the 
tal  fossa,  from  the  ramus  of  the  ischium  towards  the  anus.  They  come 
pudic  (which  can  be  felt  on  the  inner  side  of  the  ischium),  and,  running 
divide  Into  numenius  branches,  which  <.upply  the  rectum,  levator  ani, 
actcr  ani.  The  nerffs  which  accompany  the  arteries  come  from  the 
ve,  and  supply  the  sphincter  ani  and  the  skin  of  the  perineum. 
mrth  iacral  Merrr  emer^jes  llirough  the  coccygeus  close  to  the  tip  of  the 
nd,  ihrough  its  h,rmorrhoiJiil  ut  perinial  hr,\n(h,  supplies  the  exlenial 
•ud  the  skin  of  the  perineum  l>clwecn  the  coccyx  and  tlie  anus. 


I  Sphincter 

,.     It   arises 
;al  ligament. 


us  Vessels 
erves. 


•liog  outwards  from  the  margin  of  I  be  antis  is  ■  thin  stratum  of  involan 
ular  fibres,  called  the  (orrugnlor  rutis  ani,  which  by  its  action  prtxloci 
jug  ridges  of  skin  from  the  anus. 


M 
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SUPERFiaAL   PERINEAL  VESSELS    A^m    NKKVCS. 


The  inffHor  puJtnJal  nerve  comes  through  the  mascular  Cueia  «<  tbeli 
Utile  above  ihe  tuber  ischii,  and  ascends,  dividing  into  filaments.  wliicliMV. 
front  and  ouler  part  of  the  scrotum  nnd  perineum.       It    is   a   brandi  of  die  I 
sciatic  nerve,  and  communicates  it>  front  vtiih  the  posterior  branch  of  ibet 
perineal  nerve. 

-c  ■  ,  «,.  c   The  subcutaneous  fa&cia   of  the  per 

tS'e  Per'i^ruT'  cotTiposed  of  a  suf.rfic.al  and  z  Jcff\ 
The  superficial  \sl.\^\  contains  more  or  le»1 
and  is  continuous  with  that  of  the  scrotum,  the  thighs,  ind| 
posterior  part  of  the  perineum.  The  dreptr  layer  is  »  «a 
of  considerable  strength,  and  is  best  demonstrated  by 
air  beneath  it  with  a  blow-pipe;  its  connections  are  as 
It  is  attached  on  each  side  to  the  anterior  lip  of  the 
of  the  OS  pubis  and  ischium  superficial  to  the  crias  ()enis; 
forwards,  it  is  directly  continuous  with  the  tunica  Jartoi  of  tJ>fi 
turn  ;  traced  backwards,  at  the  base  of  the  urethral  tnangle,  ill 
fleeted  beneath  the  transversus  perinei  muscle,  and  joins  ihe  ( 
perineal  fascia  ox  triangular  ligament.  These  connections! 
why  urine  effused  into  the  jierineum  does  not  make  its  »3vi 
the  ischio-rectal  fossae  or  down  the  thighs,  but  passes  rcadilrj 
wards  into  the  connective  tissue  of  the  scrotum,  penis,  and  gro' 

Remove  the  fascia  to   see  the   mastles 
Dissection.  ^^^^^  ^^^  ^^^jj^  ^^  „^^  urethra  and  the  . 

the  penis.     The  bulb  of  the  urethra  lies  in  the  middle  of  ihe] 
neuni,  and  is  covered  by  a  strong  muscle,  called  accelerator  i 
The  ciuras  penis  are  attached,  one  to  each  side  of  the  pubic 
and  are  covered  each  by  a  muscle,  called  erector  penis.     A 
slip  of  muscle,   called   transversus  perinei,   extends  on  eiibefl 
from  the  tuber  ischii  to  the  tetuiinaus  centre  oi  the  pcrine'itn 
point  is  about  one  inch  and  a  quarter  ij.r  cm.)  in  froiv 
and  serves  for  the  attachment  of  muscular  fibres  from  j 
the  perineum. 

Thus  the  muscles  of  the  perineum  describe  on  each  side  a  tri* 
of  which  the  sides  are  formed  by  the  accelerator  uriox  and  thet 
jjenis  respectively,  and  the  base  by  the  transversus  perinei.    .Ao 
this  triangle  run  up  from  base  to  apex  the  stijierfit  ial  perineal  ve 
and  nerves.     External  to  the  ramus  of  the   ischium   is  seen 
inferior puilendal  nerve,  a  branch  of  the  lesser  sciatic. 

,  .  ,  .  .  The  superficial  perineal  MXexy  lies  benettbl 
■^^s^l'  and'""  deep  layer  of  the  superficial  perineal  f  ' 
Nerves.  "''d  comes  from  the  internal  pudir  o  it  i 

up  the  inner  side  of  the  tuber  ischh. 
the  main  trunk  cannot  be  seen,  it  tan  be  easily  felt  by  pr 
finger  against  the  bone.     The  artery  conies  into  view  a  litt! 
the  level  of  the  anus,  passes  up  usually  in  front  of  the  tia 
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pcrinei  muscle,  and  gets  to  i)ie  perineal  triangle  lying  to  the  inner 
side  of  the  erector  f>enis.     It  distributes  branches  to  all  the  muscles, 
!■«    and  is  finally  lost  on  the  scrotum.   Tiie  only  named  branch  is  called 
i"  tranii'ersalis perinei  {V\g.  175).     This  is  given  off  near  the  base  ot 
\     th«  triangle,    and   runs  transversely  inwards  wilh  the  transversus 
perinei  muscle  towards  the  central  tendon  of  the  perineum,  where 


Flo.  173. — MlncLsiw  WITH  buntKi'iciAU  Vr^wsiil*  anu  NBii\*ia,  op  thb  Psrinbum* 


it  anastomoses  with  its  fellow.     It  is  necessarily  divided  in  the  first 

•in  in  lithotomy,  and  deserves  attention,   because  it  is  some- 

of  considerable  size. 

'1  lie  artery  is  accompanied   by  two  vfins,  which  are  frequently 

dilated  and  tortuous,  especially  in  diseased  conditions  of  the  scro- 

tam. 
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ACCELERATOR   URIN.«. 


The  nerves,  two  in  number,  arc  derived  from  the  internal  pud 

follow  the  course  of   their  corresponding  arteries,   and  give  off 

similar  branches.     They  not  only  supply  the  skin  of  the  perineum 

and  scrotum,  but  each  of'the  perineal  muscles. 

,,  .  This  muscle  embraces  the  bulb  of  the  urethra, 

Accelerator  Urinje.  ,    •  jr.         i   .       i       _       .  ;„.i 

and  is  composed  of  two  lateral  symmetrical 

halves.     It  arises  from  a  fibrous  median  raph6  beneath  the  bulb, 

and  from  the  tendinous  centre  of  the  perineum.     Starting  from 

this  origin  the  fibres   diverge,  and  are  inserted  as  follows:    The 

upper  ones  proceed  on  either  side  round  the  corpus  cavernosum 

penis,  like   the   branches  of  the   letter  V,  and  are    fixed  on  its 

dorsal  surface,  in  front  of  the  erector  penis,  and  expanding  al» 


Corpus  cavemo-  \ 

sum. 

Corpus  ftpongio- 
siiin. 


Upper  fibicft. 


Middle  fibres. 


L.ower  fibres. 
Tendinous  cen- 
tre of  perineum. 


^r«MNCUlA« 


KiG.  174— UiAOMitM  1X1  Show  thk  Accei-uiatoii  Uki.hx  in  Pkumli. 

into  a  broad  aponeurosis,  which  covers  the  dorsal  vessels  of  '"< 
penis ;  the  middle  completely  embraces  the  bulb  and  adjacent  l^'' 
of  the  corpus  spongiosum  like  a  ring,  and  meet  in  an  aponeuroso 
on  the  upper  surface  of  the  urethra  ;  the  lower  are  fixed  to  the  in- 
terior surface  of  the  deep  perineal  fascia,  often  called  the  triingul*' 
ligament  (Fig.  174).* 

Thus,  the  entire  muscle  acts  as  a  powerful  compressor  of  tlx 
bulb,  and  expels  the  last  drops  of  urine  from  this  part  of  tl't 
urethra.!    ^y  dividing  the  muscle  along  the  middle  line  and  tum- 


*  This  muscle  is  called  also  ibe  ejaculator  urinj  or  the  tu/iit-cafemaiia, 

t  The  middle  fibres  assist  in  the  erect  ion  of  the  corpus  spongiosum,  unl  1^* 

iipjxrr  fibrefi  in  that  of  the  penis,  the  former  liy  compressing  the  bulb,  (be  Isliat; 

compressing  the  dorsal  vein. 
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%g  back  each  half,  its  insertion,  as  above  described,  can  be  clearly 
out. 

This  muscle  is  moulded  upon  the  cms  of  the 
penis.     It  arises  by  musculo-tendinous  fibres 
am  the  inner  surface  of  the  tuber  ischii,  from  the  crus  itself,  and 


ade 


ector  Penis. 


\  K 

\ 

y»ni»  with 

•rtrry   cut 

\                    ^k. 

pufh. 
MoTlbcoi          V 

Jr*l^U 

»of    .h«                \                  Ai^H 

lr"i  (Und.^ 
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■TS.— DlAOit&il  TO  Show  th«  Thiancvlar   Lir.AMvxr  or  th«  Uhctiiiia  on   Dsar 
PmrNXAL  Kascia. 


_  3m  the  ramus  of  the  os  pubis ;  the  fibers  ascend,  completely 
covering  the  crus,  and  terminate  on  a  strong  aponeurosis,  which  is 

Eie  external  and  inferior  aspect  of  the  crus  penis  (Fig. 
/ion  of  this  muscle  is  to  compress  the  root  of  Ihe 
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1^  The  deep  transversus  perinti  is  a  small  muscle  occasionally 
resent ;  it  arises  more  deeply  from  the  pubic  arch  than  the  super- 
ficial muscle,  and  passes  inwards  behind  the  bulb  to  the  central 
tendon. 

The  next  stage  of  the  dissection  consists  in  reflecting  and  remov- 
ing the  accelerator  urinx  from  the  bulb  of  the  urethra,  the  erectores 
penis  with  the  crura  penis  from  the  rami  of  the  os  jiubis  and  ischium, 
and  the  transversi  perinei  muscles.  This  done,  the  triangular  liga- 
ment ot  deep  perineal  fascia  is  fairly  exposed. 
_.         It-  .   Understand  that  the  triangular  ligament  of  the 

tof^he  u'retlua!"'"  Urethra  and  the  deep  perineal  fascia  are  syn- 
onymous terms. 
The  triangular  ligament,  shown  in  Fig.  176,  is  a  strong  fibrous 
enibrane  stretched  across  the  pubic  arch.  It  is  about  an  inch 
and  a  half  {j.8  cm.)  in  depth,  with  the  base  directed  backwards. 
It  consists  of  two  layers — an  anterior  and  a  posterior.  The 
anterior  layer  is  firmly  attached  on  each  side  to  the  posterior  lip  of 
the  rami  of  the  os  pubis  and  ischium,  beneath  the  crus  penis; 
superiorly — i.  e.,  towards  the  symphysis  of  the  os  pubis — it  is  con- 

fected  with  the  subpubic  ligament ;  inferiorly,  it  does  not  present 
free  border,  but  is  connected  to  the  tendinous  centre  of  the 
erineum,  and  is  continuous  with  the  deep  layer  of  the  superficial 
perineal  fascia  which  curves  backwards  under  the  transversus  perinei 
muscle,  and  with  the  ischio-rectal  or  anal  fascia  (p.  470). 

The  anterior  layer  of  the  triangular  ligament  is  perforated  about 
one  inch  (^.j  cm.)  below  the  symphysis  pubis  for  the  membranous 
part  of  the  urethra.  The  ajierture  through  which  the  urethra  passes 
^>es  not  present  a  distinct  edge,  because  the  ligament  is  prolonged 
^rwards  over  the  bulb,  and  serves  to  keep  it  in  position.  It  also 
presents  apertures  for  the  transmission  of  the  dorsal  vein,  and  out- 
side this  for  the  pudic  arteries  and  nerves. 

The  posterior  layer  cannot  at  present  be  seen.  It  belongs, 
strictly  speaking,  to  the  obturator  prolongation  of  the  pelvic  fascia, 
and  slopes  somewhat  backwards  from  the  anterior  layer  so  as  to 
leave  an  interval  between  them,  in  which  are  found  structures  which 
will  be  presently  described. 


Points  of  Surgical 
Interest. 


Tlie  triangular  ligament  is  very  important  surgically  for 
Ihese  reasons : — 

I.  Here  we  meet    with    difficulty    in    introducing   1 


catheter,  unles  we  can  hit  ofTthe  right  track  through  the  ligament.     The  soft  and 
tpoagy  tissue  of  the  bulbous  part  of  the  urethra  in  front  of  the  ligament  readily 
gives  way  if  force  be  used,  and  a  false  possage  results. 
,  a.   By  elongating  the  penis,  we  are  much  more  likely  to  hit  off  the  proper  open- 
;  thrnugh  the  lif;ament. 

Wlien,  in  retention  of  urine,  the  urethra  gives  way  anterior  to  this  ligament, 
I  tliSt  which  prevents  the  urine  from  travelling  into  the  pelvis.     Its  connection 
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with  ihe  superficial  perineal  £iscia  prevents  the  nrine  from  getting  into  the  ilcU»- 
recml  iossx  :  nor  can  the  urine  make  its  way  into  the  thighs.  The  ooly  cotlel  fcr 
it  is  into  the  connective  tissue  of  the  scrotum  and  p>enis. 

4.  When  suppuration  or  extravasation  of  nrine  takes  place  i^Jkim/thf  hcmnt, 
the  pus  is  ^>cnt  up  and  should  be  speedily  let  out ;  if  not,  it  may  dad  it%  m\j  iito 
the  connective  tis'iue  of  the  pelvis,  and  may  burst  into  the  urethra  or  t)K  nctss. 

5.  The  ligament  is  partially  cut  through  in  lithotomy, 
p  A-    -A    ^  ■  ^^^  P*'^'*  divided  in  the  lateral  operatina  of  litlKtonr 
f  arts  aivmea  in  ^^^  .    ,^^   ^^j^    ^^^   superficial    fascia,   the    traoiw* 

Lateral  Liinotomy.  p„j„„|  muscle,  vessek  and  nerve,  the  inferior  hawr 
rhoidal  vessels  and  nerves,  the  inferior  fibres  of  the  accelerator  urinz,  the  anenx 
fibres  of  the  levator  ani,  the  triangular  ligament  (anterior  layer),  the  comfma* 
urethnc,  the  membranous  and  prostatic  parts  of  the  urethra,  aod  a  stuali  panin 
of  the  prostate. 

The  incision  in  lateral  lithotomy  should  not  be  made  loo 
Parts  to  be  avoided.      far  forwanls.  for  fear  of  wounding  the  artery  of  the  Mb. 

nor  too  far  inward.^,  for  fear  of  injuring  the  reanm;  to 
too  far  outwards,  for  fear  of  cutting  the  pudic  artery. 

„  .  The  anterior  layer  of  the  triangular  lieameal 

IheTa"  1*3  oT?h°      "i"^*  no'^  ^^  «="'  a**y  'o  ^"^  *'^-'»« ' '«  bef**« 
I  Triangular  Liga-      ''^  ^*o  layers.     These  parts  are  shown  in  Fig. 

»ment.  176,  namely:   i,  the  membranous  part  of  the 

urethra,  surrounded  by,  2.  the  compmspf 
urethrse  muscle  ;  3,  Cowper's  glands  and  their  ducts;  4,  the  pc4<r 
artery  and  its  branch,  the  artery  of  the  bulb  ;  the  artery  of  iht 
cms  and  the  dorsal  artery  of  the  penis  being  given  ofT  in  front  «<' 
the  anterior  layer;  5,  the  pudic  nerve  and  its  branches;  6,  !l« 
dorsal  vein  of  the  penis;  7,  the  subpubic  ligatnent. 

».         .  To  obtain  the  best  perineal  view  of  the  com- 

pressor urethras  muscle,  cut  through  the  spongr 
part  of  the  urethra  about  three  inches  (7.j' rw.)  above  the  cod  of 
the  bulb,  and  dissect  it  from  the  corpus  cavernosum.     Thns,  the 
upper  fibres  of  the  constrictor  will  be  exposed;  to  see  the  lowrr, 
it   is  only  necessary  to  raise  the  bulb.     The  most   perfect  view, 
L        however,  of  the  muscle  is  obtained  by  making  a  transverse  sectieo 
ft        through  the  rami  of  the  ossa  pubis,  so  as  to  get  at  the  muwrJe  horn 
I       above,  as  shown  in  Fig.  177. 

W       r-  r.  This  muscle  consists  of  transverse  fibres  whici 

Compressor  or  Con-  j        j  .i_        1     ,     ,  ,      ^  .i_ 

stridor  Urethra:.  surround  and  support  the  whole  length  of  4» 
membranous  portion  of  the  urethra  in  i^sp■^ 
sage  between  the  two  layers  of  the  triangular  ligament.  It  trim 
from  the  ramus  of  the  os  pubis  on  either  side  for  about  half « 
inch  (/J  mm. ) ;  from  thence  its  fibres  pass,  some  above,  sook 
below  the  urethra,  along  the  whole  length  of  its  membranous  p«t- 
It  forms  a  complete  muscular  covering  for  the  urethra  befwW 
the  prostate  and  the  bulb.  It  is  chiefly  through  its  a<; 
we  retain  the  urine,    Th\s  muscle  is  the  chief  cause  of 
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^^Bcture  of  the  urethra.  Besides  this  muscle,  the  membranous  por- 
^^■n  of  the  urethra  is  surrounded  by  involuntary  circular  muscular 
^Hres,  placed  beneath  the  compressor  urethra,  and  continuous  with 
1^^  muscular  fibres  of  the  bladder. 


1)7. — DuosAsi  or  tmb  RciAnoia  or  thk  Coiinmsoa  U»tiiiub  skbk  noM  *aovi. 

These  small  glands  are  situated,  one  on  either 

side,  immediately  behind  the  bulb  between  the 

i  layers  of  the  triangular  ligament,  in  the  substance  of  the  com- 

jr  urethrse.     Their  size  is  about  that  of  a  pea,  but  it  varies  in 

difierent  individuals.     They  are  compound  racemose  glands,  con- 

iiEting  of  several  lobules  Armly  connected  together  by  cellular  anc'' 


k. 
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Pudic  Artery  and 
its  Branches. 


some  muscular  tissue.  From  each  a  slender  duct  runs  forwards, 
and,  after  a  course  of  about  one  inch,  opens  obliquely  into  the  floor 
of  the  bulbous  part  of  the  urethra  (Fig.  i74).  They  furnish  a 
secretion  accessory  to  generation. 

The  internal  pudic  artery  is  a  branch  of  the 
anterior  division  of  the  internal  iliac.  It  leaves 
the  pelvis  through  the  great  sciatic  foramen 
between  the  pyriformis  and  coccygeus  muscles,  above  the  sciatic 
artery,  vvinds  round  the  spine  of  the  ischium,  re-enters  the  [lelvis 
through  the  lesser  sciatic  foramen,  and  then  runs  along  the  inner 
side  of  the  tuber  ischii,  between  the  layers  of  the  obturator  fascia, 
up  towards  the  pubic  arch.  About  an  inch  and  a  half  (j.<y  cm.) 
above  the  tuber  ischii,  the  trunk  of  the  pudic  artery  can  be  felt ;  but 
we  rannot  see  it,  tior  draw  it  out,  for  it  is  securely  lodged  in  a  fibrous 
canal  formed  by  the  obturator  fascia.  It  subsequently  pierces  the 
posterior  layer  of  the  triangular  ligament,  runs  along  the  inner 
margin  of  the  ramus  of  the  os  pubis,  and  lastly,  piercing  the  an- 
terior layer  of  the  triangular  ligament,  it  divides  into  the  artery  of 
the  corpus  cavernosum  and  the  dorsal  artery  of  the  penis.  In  the 
present  dissection  we  find  the  artery  between  the  two  layers  of  the 
triangular  ligament,  where  it  gives  off  the  artery  of  the  bulb  of  the 
urethra,  and  then  pierces  the  triangular  ligament  (Fig.  175). 

Taken  in  order,  the  branches  of  the  pudic  artery  as  seen  in  tha 
dissection  are : — 

ii.  The  txternal  hitmorrhoidat,  the  suptrficial  poinial,  and  tbe  traiunra 
pttincat  l>rancbes  have  already  been  described  (pp.  470,471). 

b.  The  arlery  of  the  bulb  is  of  consiJeralile  size,  and  passes  Iransreneljria- 
wards  between  the  two  layers  of  the  triangular  ligament;  it  runs  inwards  ihfoig^ 
Ihe  subslttDce  of  the  compressor  urelhr*,  and  before  it  ealers  the  bulb  dirides  i»W 
two  or  three  branches.  It  also  sends  downwards  a  small  branch  to  Cowp«r» 
gland.  From  the  direction  of  this  artery  il  « ill  at  once  strike  the  attenlion  lb* 
there  is  great  risk  of  dividing  it  in  lithotomy.  If  the  artery  run  along  its  iw"' 
level,  and  the  incision  l>e  not  maiie  loo  high  in  the  perineum,  then  inowd  il'» 
out  of  the  way  of  harm.  Hut,  supposing  the  reverse,  the  Tessel  must  be  SxvA/A. 
This  deviation  from  the  normal  distribution  is  met  with  atjout  once  in  twenty  Bit)- 
jecls,  and  there  is  no  possibility  of  ascertaining  this  anomaly  beforehand. 

(.  The  artery  of  the  cor/'tis  cavemoiiim,  one  of  the  lerminal  brmnches  •*'*''* 
for  a  short  distance  near  ihc  pubic  arch,  and  soon  enters  the  cms,  ronniDg  fct- 
wards  in  its  cavernous  struclure  by  the  side  of  the  septum  pcctiniforme. 

d.  To  see  the  dorsal  artery  of  the  penis,  the  crus  should  be  dissected  ftoB** 
attachment  to  the  symphysis  pubis.  The  artery  pierces  the  suspensory  ligani*''" 
and  can  be  traced  U|x)n  the  dorsum  of  the  |)enis  down  to  the  glans.  Il  fot«B« 
complete  atterial  circle  with  its  fellow  round  ihe  corona  glandis,  and  gives  nunc- 
ous  ramifications  to  the  papillae  on  the  sur&ce. 

The  veins  corresponding  with  the  branches  of  the  pudic  artcri 
terminate  in  the  pudic  vem,  with  the  exception  of  the  dorsal  w*» 
of  the  penis.     This  vein  is  of  large  size  and  results  from  the  unioB 


*■■     '  '- 
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■  two  small  veins  in  front  of  the  dorsum  of  the  f)enis  which  receive 

"tlie  blood  from  the  glans,  the  corpus  spongiosum,  and  the  prepuce. 

The  vein  runs  along  the  middle  of  the  dorsum,  pierces,  first,  the 

spensory  ligament,  and  then  the  triangular  ligament  under  the 

iphysis,  and   divides  into    two    branches  which  open  into  the 

prostatic  plexus. 

The  pudU  nerve  comes  from  the  lower  part  of 
the  sacral  plexus,  and  corresi)onds,  both  in  its 
course  and  branches,  with  the  artery. 

It  gives  off,  close  to  its  origin,  («)  \\ic  external  at  inferior  hizmorrkoidal,  which 
communicate  in  front  with  the  superficial  perineal  and  inferior  pudendal  nerves ; 
(i)  the  f>erine<il,  which  accompanies  the  superficial  perineal  aitery,  and  divides 
into  a  posterior  and  an  anterior  l>ranch  ;  the  former  runs  to  the  front  of  the  ischio- 
rectal fossa,  distributing  branches  to  the  sphincter  and  the  skin  in  front  of  the  anus ; 
the  latter  lies  in  front  of  the  preceding,  and  supplies  the  scrotum  and  under  aspect 
of  the  penis;  b.jth  communicate  with  each  other  and  with  the  inferior  pudendal 
nerve;  (f1  muicular bran(hes\o\.\\e  transversus  perinei.the  accelerator  urino;,  the 
erector  penis,  and  the  compressor  urethne;  (</)  the  dorsiil  nertie,  which  is  the 
main  trunk  of  the  nerve,  runs  with  ihe  pudic  artery,  and  with  it  pierces  the  pos- 
terior, and  iheii  the  anterior  layer  of  the  triangular  ligament ;  then  perforating  the 
suspensory  ligamenrof  Ihe  penis,  it  accompanies  Ihe  dorsal  artery  on  its  outer  side, 
along  ibc  dorsum  of  the  penis  to  the  glans.  In  its  passage  it  supplies  the  integu- 
ments of  tlie  penis,  and  sends  off  one  or  two  branches  into  the  corpus  cavernosuin. 
This  port  of  the  penis  also  receives  filaments  from  the  sympathetic  system. 

...  .  This  is  the  deep  hollow,  on  each  side,  between 

the  anus  and  the  tuber  ischii.  When  all  the 
fat  is  removed  from  it,  observe  that  it  is  lined  on  all  sides  by  fascia. 
Introduce  the  finger  into  it  to  form  a  correct  idea  of  its  extent  and 
boundaries.  Externally,  it  is  bounded  by  the  tuber  ischii  and  the 
fascia  covering  the  obturator  internus  muscle;  inUrnally,  by  the 
rectum,  levator  ani,  and  coccygeus;  posteriorly,  by  the  gluteus 
raaximus  ;  anteriorly,  by  the  transversus  perinei.  The  fossa  is  crossed 
'  \y  the  external  haemorrhoidal  vessels  and  nerves. 
These  deep  spaces  on  each  side  of  the  rectum  explain  the  great 
ze  which  abscesses  in  this  situation  may  attain.  The  pus  can  be 
felt  only  through  the  rectum.  Nothing  can  be  seen  outside.  Per- 
haps nothing  more  than  a  little  hardness  can  be  felt  by  the  side  of 
the  anus.  These  abscesses  should  be  opened  early,  else  they 
form  a  large  cavity,  and  may  burst  into  the  rectum,  and  result  in  a 
fistula. 

DISSECTION  OF  THE  FEMALE  PERINEUM. 

The  pudenda  in  the  female  consist  of  folds  of  the  integument, 
called  the  labia.  Between  these  is  a  longitudinal  fissure  which  leads 
to  the  orifices  of  the  urinary  and  genital  canals. 

The  pubic  region  is  generally  surmounted  by 


Labia  Majora. 


an  accumulation  of  fat,  called  mons   Veneris, 


rhich    is   covered  with   hair.      From  this,  two  thick  folds  of  skin 
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descend,  one  on  either  side,  constituting  the  labia  majora,  and 
gradually  diminish  in  thickness  towards  the  perineum.  Their  junc- 
tion, about  an  inch  (^.j  cm.)  above  the  anus,  is  called  the  posterior 
commissure,  ot frccnutum  labiorum,  within  which  is  a  transverse  cres- 
centic  fold,  x\\t  fourchette :  it  is  generally  torn  in  the  first  labor. 
Between  the  fourchette  and  the  posterior  commissure  is  an  oval 
depression,  called  \!nc  fossa  navicularis.  The  inner  layer  of  tht 
skin  of  the  labium  is  thinner,  softer,  and  more  like  mucous  mem- 
brane than  the  outer ;  for  this  reason,  whenever  pus  forms  in  lh« 
labium,  the  abscess  bursts  on  the  inner  side.  Where  the  labia  are 
in  contact,  they  are  provided  with  small  sebaceous  glands,  of  which 
the  minute  ducts  are  observable  on  the  surface.  They  are  the  ana- 
logues of  the  scrotum  in  the  male,  and  occasionally  contain  extruded 
ovaries,  forming  a  hernia  of  the  ovary. 

In  form  and  structure  the  clitoris  resemblestlie 
'  °"^'  penis  on  a  diminutive  scale,  being  about  an 

inch  and  a  half  (j.^  <-»;.>  long.  It  has,  however,  no  corpus  spongi- 
osum or  urethra.  Like  the  penis,  it  is  attached  to  the  sides  of  ihe 
pubic  arch  by  two  crura  (Fig.  178,  p.  482),  each  of  which  is 
grasped  by  its  special  erector  clitoridis.  The  crura  arc  continiwl 
forward  like  the  corpora  cavernosa  of  the  male,  and  unite  to  form 
the  body  of  the  organ,  which  is  surmounted  by  a  small  glans.  It 
has  also,  like  the  penis,  a  suspensory  ligament.  The  glans  is  provi- 
ded with  extremely  sensitive  papillae,  and  covered  by  a  little  prepuce. 
Its  dorsal  arteries  and  nerves  are  large  in  proportion  to  its  size,  and 
have  precisely  the  same  course  and  distribution  as  in  the  (wnis.  !i« 
internal  structure  consists  of  a  plexus  of  blood-vessels,  which  freely 
communicate  with  those  of  the  labia  minora;  for  one  cannot  be 
injected  without  the  other. 

Ry  separating  the  external  labia,  two  smalland 
thin  folds  of  mucous  membrane  about  an  inch 
and  a  half  (j.<?  cm.")  in  length,  are  exposed, 
one  on  either  side,  termed  labia  minora.  These  folds  convefg<: 
anteriorly,  and  form  a  covering  for  the  clitoris,  called  prefvtium 
clitoridis  ;  posteriorly,  they  are  gradually  lost  on  the  inside  of  tie 
labia  majora.  They,  unlike  the  labia  majora,  do  not  contain  fat. 
but  are  composed  of  minute  veins.  Between  the  nyinpha:  and  about 
the  clitoris  are  a  number  of  sebaceous  glands. 

Between  the  labia  minora,  and  below  the  clitoris,  is  an  angular 
depression  called  the  vestibule,  at  the  back  of  which  is  the  tHcatus 
un'narius.  Immediately  below  this  is  the  vagina,  of  which  the  ori- 
fice is  partially  closed  in  the  virgin  by  a  thin  fold  of  mucous  mem- 
brane called  the  hymen. 

„  The  hymen  is  a  thin  fold  of  mucous  membrane 

which,  in  the  virgin,  extends  across  the  lo»<' 

part  of  the  entrance  of  the  vagina,  about  half  an  inch  (/j  «*) 


Labia  Minora  or 
Nymphae. 
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lehind  the  fourchette.  In  most  instances  its  form  is  crescent- 
shaped,  with  the  concavity  upwards.  There  are  several  varieties  of 
hymen  :  sometimes  there  are  two  folds,  one  on  either  side,  so  as  to 
make  the  entrance  of  the  vagina  a  mere  vertical  fissure:  or  there 
may  be  a  septum  perforated  by  several  openings,  hymen  cribriformis, 
or  by  one  only,  hymen  circu/aris.  Again,  there  may  be  no  opening 
at  all  in  it,  and  then  it  is  called  hymen  imperforatus.  Under  this 
last  condition  no  inconvenience  arises  until  puberty.  The  mens- 
trual discharge  must  then  neces.sarily  accumulate  in  the  vagina : 
indeed,  the  uterus  itself  may  become  distended  by  it  to  such  an 
extent  as  even  to  simulate  pregnancy. 

When  the  hymen  is  ruptured,  it  shrivels  into  a  few  irregular  emi- 
nences, called  carvnculct  myrtiformes. 

The  presence  of  the  hymen  is  not  necessarily  a  proof  of  vir- 
;inity,  nor  does  its  absence  imply  the  loss  of  it.  Cases  are  related 
y  writers  on  midwifery  in  which  a  division  of  the  hymen  was  re- 
quisite to  facilitate  parturition.  In  Meckel's  Museum,  at  Halle,  are 
preserved  the  external  organs  of  a  female  in  whom  the  hymen  is 
perfect  even  after  the  birth  of  a  seven-months'  child. 
_     y.  y  >  Between  the   orifice  of  the  vagina   and    the 

Duv'erney's'^GUnds.  ^f'^clor   clitoridis   is  imbedded   in   the    loose 
tissue  on  either  side  a  small  gland,  which  cor- 


ponds  to  Cowper's  gland  in  the  male.  Each  is  about  half  an 
nch  {ij  mm.)  in  length.  Its  long,  slender  duct  runs  forwards  and 
opens  on  the  inner  side  of  the  nympha  external  to  the  hymen.  In 
cases  of  virulent  gonorrhoea  these  glands  are  apt  to  become  diseased, 
and  give  rise  to  the  formation  of  an  abscess  in  the  labium  very 
difficult  to  heal. 

J.  A  smooth  channel,  called  the  vestibule,  three- 
quarters  of  an  inch  {/<?  mm.)  in  lengtli,  leads 
from  the  clitoris  down  to  the  orifice  of  the  urethra.  This  orifice, 
'ealus  urinarius,  is  not  a  j>erpendicular  fissure  like  that  of  the 
penis,  but  rounded  and  puckered,  and  during  life  has  a  peculiar 
dimple-like  feel,  which  assists  us  in  finding  it  when  we  pass  a 
catheter.  Vou  should  practise  the  introduction  of  the  catheter  in 
tlie  dead  subject,  for  the  oj^eration  is  not  so  easy  as  might  at  first  be 
imagined,  provided  the  parts  are  not  exposed.  The  point  of  the 
forefinger  of  the  left  hand  should  be  placed  at  the  entrance  of  the 
vagina,  and  the  meatus  felt  for  ;  when  the  catheter,  gtiided  by  the 
finger,  slips,  after  a  little  manceuvring,  into  the  urethra.*  The 
canal  is  about  one  inch  and  a  half  (^j.8  cm.)  in  length,  and  runs 
^ 

^^K  *  In  every  caie,  and  especially  when  any  vagina)  discharge  exists,  the  parts 
^^BouM  t>e  exposed  and  cleansed  in  order  to  avoid  septic  infection  of  tlie  bladder 
^^fcd  kidney.     The  catheter  must,  of  course,  be  made  absolutely  clean.     (.\.  H.) 

I"  
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along  the  upper  wall  of  the  vagina,  llie  two  canals  are  Id  sxk 
close  apposition  that  you  can  feci  the  urethra  iml>cdde'' 
vagina  like  a  thick  cord.  The  urethra  is  slightly  curved 
concavity  upwards;  but  for  all  practical  purposes  it  mayLiccfit 
sidered  straight.  Its  direction,  however,  is  not  horitontil.  l»lk» 
unimpregnaied  stale  it  runs  nearly  in  the  direction  of  the  UB<rf 
the  outlet  of  the  pelvis;  so  that  a  prol)e  pushed  on  in  the  eoone 
of  the  urethra  would  strike  against  the  promontory  of  the  sacrm. 
But,  after  impregnation,  when  the  uterus  begins  to  rise  om  t--f  [>. 
pelvis,  the  bladder  is  more  or  less  raised   also  in  conse  ' 

their  mutual  connection  ;  therefore  the  urethra,  in  the  lattc.  .^^ 

of  utero-gestation,  acquires  a  much  more  perpendicular  cour^. 

The  female  urethra  is  provided  with  a  compressor  muscle,  suniUr, 
in  origin  and  arrangement,  to  that  which  surrounds  the  membnuicct 
part  of  the  urethra  in  the  male.  It  also  passes  through  the  tno- 
gular  ligament.     The   prostate  gland   is  wanting,    but   there  rt 

minute  glands    scattered    arouod  tk 
neck  of  the  bladder.      In  consrrjwyr 
of  the  wider  span  of  ihe  pu'- 
and  the  more   yielding  natir 
surrounding     structures,    the    i«n«« 
urethra  is  much  more  dilatab'*-  ''-• 
the  male.    By  means  of  a  spo; 
it  may  be  safely  dilated  to  adi^  .    - 
easy  passage  of  the  fore-finger  iBlothe 
bladder.     Advantage  is  taken  of  tb 
great  dilatability  in   the  extractic«<' 
calculi  from  the  bladder. 
The  mucous  coat  of  the  urethra  is  pale  and  arranged  in  lone- 
tudinal  folds,  and  is  lined  by  squamous  epithelium,  which  ■  -ir.- 
to  the  spheroidal  variety  near  the  bladder.      Next  to  the  i... 
coat   is  a  layer  of  elastic  and  non-strif)ed    muscular  fibres  i»i«f- 
mixed.     The  muscular  tissue  is  arranged  in  two  layers — an  cmi«. 
consisting  of  circular  fibres,  and  an  inner  of  longitudinal  6br»- 
Externally  there  is  a  plexus  of  veins  bearing  a  strong  resembliM 
to  erectile  tissue. 

„  The  vagina  is  the  canal   which  leads  to  lk( 

*^'"*"  uterus;  at  present,  only  the  orifice  of  it  tan  t* 

seen.  It  is  surrounded  by  a  sphincter  muscle,  easily  ff  ' — '^ 
removing  the  integument.     The  muscle  is  about  three  i  - 

inch  (/(J  mm.')  broad,  and  connected  with  the  cutaneous  spfuro* 
of  the  anus  in  such  a  manner  that  they  together  form  someitof 
like  the  figure  8. 

*  Taken  from  an  WjecveA  ^Tc^iikVioti  in  the  Music  Orfila,  at  hrik 


Fio.  ij*.— Bulb  of  the  Vacika.* 
I.    Meatufr  urinarius.         s.    Vagina. 
J,  Bulb  of  vagina,     4.  ClilorU  witli 
lU  two  crura. 
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On  each  side  of  the  orifice  of  the  vagina,  between  the  mucous 

jembrane  and  the  sphincter,  is  a  plexus  of  tortuous  veins,  termed 

lie  buth  of  the  vagina,  from  its  analogy  to  the  bulb  of  tlie  urethra 

the  male.    This  vaginal  bulb  is  about  an  inch  {2.j  cm.)  long,  and 

Ktends  across  the  middle  line  between  the  meatus  urinarius  and 

lie  clitoris,  as  shown  in  Fig.  178. 

The  description  of  the  perineal  branches  of  the  pudic  vessels 

nerves,  given  in  the  dis.section  of  the  male  perineum,  applies, 

utatis  mutnniiis,  to  the  female,  excepting  that  they  are  propor- 

ionably  small,  and  that  the  artery  which  supplies  the  bulb  of  the 

hrethra  in  the  male  is  distributed  to  the  bulb  of  the  vagina  in  the 

'einale. 


ANATOMY  OF  THE  SIDE  VIEW  OF  THE   PELVIC   VISCERA. 

To  obtain  a  side  view  of  the  pelvic  viscera,  the  left  innominate 
bone   should    be   removed   thus :    Detach  the 
issec  ion.  peritoneum  and  the  levator  ani  from  the  left 

side  of  the  pelvis,  cut  through  the  external  iliac  vessels,  the  obtur- 
ator vessels  and  nerve,  and  the  nerves  of  the  lumbar  plexus ;  then 
saw  through  the  os  pubis  about  two  inches  {5  cm. )  external  to  the 
symphysis,  and  cut  through  the  sacro-iliac  symphysis ;  now  draw 
the  legs  apart,  and  saw  through  the  base  of  the  spine  of  the  ischium  ; 
after  cutting  through  the  pyriformis,  the  great  sacro-sciatic  ligament, 
'le  great  and  small  sciatic  nerves,  and  the  gluteus  maximus 
Buscle,  the  innominate  bone  can  be  easily  detached.  This  done, 
lie  rectum  should  be  distended  with  tow,  and  the  bladder  blown 
through  the  ureter.  A  staff  should  be  passed  through  the  ure- 
ira  into  the  bladder,  and  a  block  placed  under  the  sacrum. 
The  reflection  of  the  peritoneum  as  it  passes  from  the  front  of 
rectum  to  the  lower  part  of  the  bladder  (forming  the  recto- 
sical  pouch),  and  thence  over  the  back  of  the  bladder  to  the  wall 
>f  the  abdomen,  has  been  already  described.  You  see  where  the 
listendcd  bladder  is  bare  of  peritoneum,  and  that  it  can  be  tapped 
ither  through  the  rectum  or  above  the  pubes  without  injury  to  the 
trous  membrane,  as  shown  by  the  arrows  in  Fig.  179. 

The  peritoneal  connections  of  the  bladder  are 
called  its  false  ligaments ;  false  in  contradistinc- 
tion to  the/r«c,  which  are  formed  by  the  fascia 
■  the  pelvis,  and  really  do  sustain  the  neck  of  the  bladder  in  its 
position.     The  fa/se  ligameuts  are  five  in  number,  two  pos- 
ior,  two  lateral,  and  one  superior.     The  posterior  are  produced 
two  peritoneal  folds,  one  on  cither  side  the  recto-vesical  pouch  ; 
Se  two  lateral,  by  reflections  of  the  peritoneum   from  the  sides  of 
lie  pelvis  to  the  sides  of  the  bladder ;  the  superior  \s  \>tcA\ict^>s^ 


1 


false  Ligaments  of 
the  Bladder, 


484 


SIDE   VIEW   OF   THE    PELVIC  VISCERA. 


Pelvic  Fascia. 


the  passage  of  the  peritoneum  from  the  front  of  the  bladder  to  the 
abdominal  wall.     These  have  been  already  described  (p.  465). 

To  expose  the  pelvic  fascia,  the  peritoneum 
must  be  removed  from  that  side  of  the  pelvis 
which  has  not  been  disturbed  :  in  doing  so  notice  the  abundance 
of  loose  connective  tissue  interposed  between  the  peritoneum  and 
the  fascia  to  allow  the  bladder  to  distend  with  facility.  Whenever 
urine  is  extravasated  into  this  loose  tissue,  it  is  sure  to  produce  the 
most  serious  consequences;  therefore  in  all  operations  on  the  peri- 
neum it  is  of  the  utmost  importance  not  to  injure  this  fascia. 


Pcriloneum  in 
dotted  out- 
line. 


Corpus  caver- 
nosuin  penis. 

Triangular 
ligament. 

Catheter  in  the 
urethra. 

Bulb  of  the 
urethra. 
Cowper'i 

5 land  with 
uct. 


Proiuie. 


Fig.  179. — VaRTiCAt.  Section  through  thb  Pbrinkum  ani>  Pvlvic  Viicuu. 
(The  arrows  point  out  where  the  builder  can  be  tapped.) 

The  pelvic  fascia  is  a  thin  but  strong  membrane,  and  constiiuio 
the  true  ligaments  of  the  bladder  and  the  other  pelvic  viscera,  wp" 
porting  and  maintaining  them  in  their  proper  position. 

Examine,  first,  to  what  parts  of  the  pelvis  the  fascia  is  attichedl 
secondly,  the  manner  in  which  it  is  reflected  on  the  viscera. 

Beginning,  then  (Fig.  180),  we  see  that,  in  front,  the  fiuci»s 
continuous  with  the  transversalis  fascia,  and  laterally  with  the  ili*'^ 
fascia,  and  that  superiorly  it  is  attached  to  the  body  of  the  os  pubis, 
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I  the  brim  of  the  pelvis,  and  to  the  side  of  the  bone  just  above  the 
Ktachment  of  the  obturator  internus,  close  to  the  obturator  foramen 
ad  tlie  great  sciatic  notch.  Here  it  becomes  gradually  thinner, 
jvcrs  the  pyriformis  and  the  sacral  plexus,  and  is  gradually  lost  on 
iie  front  of  the  sacrum. 

Traced  forwards,  we  find  that  it  is  attached  to  the  bone  along 
be  upper  border  of  the  obturator  internus,  and,  as  it  passes  for- 
Is  over  the  obturator   foramen,   completes  the  canal  through 


Iliac  Enscta  cov- 
ering iliacus. 


Pelvic  fascia 
dividing. 

OMiirator  fascia 
covering  oblU' 
ntior  Intcrous, 

Recto- vesical 
layer  covering 
levator  «ni. 


Anal  fascia. 


flC.    Sta— TKARIVBItSB  SCCTI'JN   09    THE     TblVIS,   TO   SHOW  TMB   R«FL»CT101IS  Of  THB 

Pklvic  Fascia.    (A/Ur  Gray.) 


which  the  obturator  vessels  pass  to  the  foramen ;  anteriorly,  it  is 

tached  to  the  posterior  surface  of  the  lower  part  of  the  symphysis 

bis.     From  this  attachment  the  fascia  descends  as  far  as  a  line 

drawn  from  the  spine  of  the  ischium  to  the  pubic  symphysis,  where 

it  forms  a  dense  white  line  which  marks  the  division  of  the  fascia 

into  two  layers,  an  outer,  the  obturator,  and  an  inner,  the  recto- 

ical  fascia.     It  also  serves  for  the  attachment  of  a  considerable 

rt  of  the  middle  portion  of  the  levator  ani. 
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The  obturator  fascia,  the  outer  layer,  is  ihe  continuation  of  tke 
pelvic  fascia,  and  descends  on  the  inner  surface  of  the  obtiLiw 
internus,  forming  at  the  same  time  a  sheath  for  the  pudic  vtsrb 
and  nerve,  the  nerve  being  the  lowest.  It  is  attached  to  the  (lolie 
arch,  to  the  tuberosity  of  the  ischium,  and  to  the  margin  of  lie 
great  sacro-sciatic  ligament.  It  is  continuous  in  front,  below  i^ 
symphysis  pubis,  with  the  corresponding  layer  of  tV>c  opposite  sidf, 
and  here  forms  the  pwsterior  layer  of  the  triangular  IigjmtnL 
From  this  fascia  is  derived  the  ischio-rectal  or  ana/ /ascia,  whifh 
lines  the  under  or  perineal  surface  of  the  levator  ani,  and  is  hiok- 
quently  lost  upon  the  side  of  the  rectum. 

Tlie  rectovesical  fascia  descends  on  the  upper  or  internal  sorfict 
of  the  levator  ani,  and  invests  the  bladder,  prostate,  and  reirtms. 
From  the  symphysis  pubis  it  is  reflected  over  the  prostate  and  tit 
neck  of  the  bladder  to  form,  on  either  side  of  the  symphysis,  t»« 
well-marked  bands — the  anterior  true  ligaments  of  the  bliddn- 
From  the  side  of  the  ])elvis  it  is  reflected  on  to  the  side  of  tbt 
bladder,  consiituting  the  lateral  true  ligaments  of  that  visc"^  j'". 
encloses  the  prostate  and  the  vesical  plexus  of  veins.  A  pr 
tion  from  this  ligament  encloses  the  vesicuta  seminalis,  tlit  lu-. 
layer  of  which  passes  between  the  bladder  and  the  rectum,  to  ;oi.i 
its  fellow  from  the  opposite  side.  The  continuation  of  the  recto- 
vesical fascia  covers  the  remainder  of  the  upper  surface  of  th? 
levator  ani  as  far  as  its  attachment  to  the  rectum,  where  it  u 
reflected  round  this  tube. 

The  pelvic  viscera  are  so  surrounded  by  veins 
and  loose  areolar  tissue  that  he  who  dissers 
them  for  the  first  time  will  find  a  diflicult*  •' 
discovering  their  definite  boundaries.  Tx 
rectum  runs  at  the  back  of  the  pelvis,  and  follows  the  anltricr 
curve  of  the  sacrum  and  coccyx.  The  bladder  lies  in  front  of  iV 
rectum,  immediately  behind  the  symphysis  pubis.  At  the  nock  C 
the  bladder  is  the  prostate  gland  through  which  the  urethra  fia«o. 
In  the  cellular  tissue,  between  the  bladder  and  the  rectum,  there  i», 
on  each  side,  a  convoluted  tube,  called  the  vesicula  seminalis,  atid 
on  the  inner  side  of  each  vesicula  is  the  seminal  duct  or  «» 
deferens.  Before  describing  these  parts  in  detail,  it  is  neccssar;  to 
say  a  few  words  about  the  large  tortuous  veins  which  saevassA 
them. 

Beneath  the  pelvic  fascia  sarroumting  the  pmtatt  *1 

the  neck  of  the  bladder  are  Ict^   and  tonnota  «tm 

which    form   the    prostatic   and   the    rcsical   pictwn 

empty  themselves  into  the  internal  iliac.     In  early  life  thejr  are  imI  mat) 

iped,  hut  as  puberty  approaches  they  gradually  increase  in  sire,  and  ootM 

with  the  anatomy  of  these  parts  would  hardly  credit  the  sixe  which  th»t 

les   attain   in   old  i^ersons.     They  communicate    freely  liehiod  with  ibt 


General  Position  of 
the  Pelvic  Viscera 
in  the  Male. 


Vesico-prostatic 
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kferior  hxtnorrhoidal  plexus,  or  veins  about  (he  anus,  and  they  receive  the  blood 

turning  from  the  penis  through  the  large  veins  which  pass  under  the  pubic  arch. 

ir,  in  lilhotomy,  the  incision  be  carried  be]rond  the  limits  of  the  prostate,  the 

eat  veins  around  it  mast  necessarily  be  divided ;  these,  independently  of  any 

tery,  are  iiuite  sufhcient  to  occasion  serious  hxniorrhage. 


Fig.  161. — Sid*  Vibw  op  the  Pklvic  Visckra. 

(TakcnTrom  a  Photograph.) 

r.  9.  Internal  sphincter.  3.  Levator  ani  cut  through.  4.  Accelerator  iinnsr. 
j-artoflhe  urethra,  iurroundcd  by  compressor  mu*cle.  6.  Prostjte  aland, 
iialis.  8.  Ureter.  9.  Va<t  tlefcreni.  10.  Crus  penis  diviUcd.  11.  Trian- 
■  3.  Superficial  perineal  fa«cia.     ij.   Rectum. 


tectum  and  its 
RcUtions. 


The   rectum  is  about  eight   inches  (20  cm.') 
long.       It   is  a  continuation  of  the  sigmoitJ 
flexure  of  the  colon,  enters  the  pelvis  at  the 
ft  sacro-iliac  articulation,  describes  a  curve  corresponding  to  the 
:run)  and  coccyx,  and  terminates  at  the  anus.     The  rectum  also 
ijclincs  from  the  left  side  to  the  middle  line,  and  before  its  termi- 
nation the  bowel   turns  downwards,  so  that  the  anal  ajierture  is 
iependent.     Although  it  loses  the  sacculated  appearance,  it  is  not 
iroughout  of  equal  calibre  and  its  capacity  becomes  greater  a.s  it 
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descends  into  the  pelvis ;  immediately  above  the  sphiocia.  it 
presents  a  considerable  dilatation,  the  ampulla  (Fig.  179).  Tkii 
dilatation  is  not  material  in  early  life,  but  it  increases  v  ^e 
advances.  Under  such  circumstances  the  rectum  loses  Altogctb? 
its  cylindrical  form,  and  bulges  up  on  either  side  of  the  prT»at« 
and  the  base  of  the  bladder.  For  this  reason  the  rectum  shooid 
always  be  emptied  before  the  operation  of  lithotomy. 

The  rectum  is  conveniently  divided  into  three  portions,  tke 
upper,  the  middle,  and  the  lower. 

The  upper  portion  is  about  three  inches  and  a  half  (j.j  <'B.)it 
length,  and  extends  as  low  as  the  third  bone  of  the  sacmm,  to 
which  bone  it  is  connected  by  a  fold  of  peritoneum,  termed  tbe 
mesorectuin.  In  this  fold,  the  terminal  branch  of  the  infcrw 
mesenteric  artery  with  its  vein  runs  down  to  supply  the  bo»d. 
This  portion  of  the  rectum  has  behind  it,  the  sacral  plexus  of  Dcrrts, 
the  pyrifonnis,  and  some  branches  of  the  left  internal  iliac  arten . 
in  front,  it  has  the  bladder  and  the  recto- vesical  pouch. 

The  middle  portion  comprises  three  inches  (".J"  cm.")  in  let^ti, 
and  is  continuous  with  the  lower  portion  at  the  tip  of  the  coccn. 
It  is  connected  posteriorly  to  the  sacrum  and  coccyx  by  loose  eo* 
nective  tissue,  and  is  covered  by  peritoneum  only  in  front  ia  tiie 
upper  part,  which  forms  the  recto-vcsical  pouch.  It  has  in  front, 
the  fundus  of  the  bladder,  the  vesiculx  seminales,  the  vasa  ddtr 
entia,  and  the  prostate;  while  in  the  female  it  is  closely  conntttcil 
to  the  posterior  wall  of  the  vagina. 

The  lower  portion  comjirises  the  lowest  inch  and  a  half  (j.i?r«l 
of  the  rectum.  It  is  entirely  destitute  of  peritoneum,  and  is  sup- 
ported by  the  levatores  ani,  the  larger  portions  of  which  are  insertrt 
into  its  side  ;  it  has  also  surrounding  it,  the  internal,  and  lastly  ^* 
external  sphincters.*  There  is  a  considerable  interval  between  it 
and  the  membranous  portion  of  the  urethra  in  the  male,  and  Id* 
vagina  in  the  female. 

_ .  .    ,  „        ...        The  relations  of  the  front  part  of  the  rectum— 
Dierital  Examination     .,_    .  ,       •      ,    j   j  •_   ."^  ...»•..• 

of  the  Rectum.  '"*''  namely,  included  between  the  rectows- 
cal  pouch  and  the  anus — are  most  iraportiiii. 
If  the  forefinger  be  introjjuced  into  the  anus,  and  a  catheter  mt; 
the  urethra,  the  first  thing  felt  through  the  front  wall  of  the  bowti 
is  the  membranous  part  of  the  urethra  (Fig.  181).  It  lies  jwt 
within  the  sphincter,  and  is  about  \  of  an  inch  (20  mm.\  in  frooi 
of  the  gut.     About  one  and  a  half  or  two  inches  (j.8  to  5  cm.)  hvm 

*  Some  authors  maiotoin  that  the  rectum  proper  begins  at  the  iee«<iH  pci* 

above  noted ;  but  if  the  appearance  of  ibe  muscular  coat  is  to  l«:  '  m  iaOf- 

tion  is  the  better  of  the  two.     Ttie  muscular  coal  is  in  two  cn  n  h^C 

tudinal  on  the  outside,  and  circular  on  the  inside,  starting  ai  ,1,^  ir,i  sao^-tix 

Joint.     (A.  H.^ 
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the  anus  the  finger  comes  upon  the  prostate  gland  ;  this  is  in  close 
contact  with  the  gut,  and  is  readily  felt  on  account  of  its  hardness ; 
by  moving  the  finger  from  side  to  side  we  recognize  its  lateral 
lobes.  Still  higher  up,  the  finger  goes  beyond  the  prostate,  and 
reaches  the  trigone  of  the  bladder :  the  facility  with  which  this  can 
be  examined  depends,  not  only  upon  the  length  of  the  finger  and 
the  amount  of  fat  in  the  perineum,  but  upon  the  degree  of  disten- 
sion of  the  bladder ;  the  more  distended  the  bladder,  the  better 
can  the  prostate  be  felt.  These  several  relations  are  practically 
important.  They  explain  why,  with  the  finger 
in  the  rectum,  we  can  ascertain  whether  the 
catheter  is  taking  the  right  direction — whether 
the  prostate  be  enlarged  or  not.  We  might 
even  raise  a  stone  from  the  bottom  of  the 
bladder  so  as  to  bring  it  in  contact  with  the  for- 
ceps. 

The  rectum  is  supplied  with  blood  by  tlie  superior, 
middle,  and  iiiferior  harmorrlioidal  arteries.  The  sape- 
rior  comes  from  the  inferior  mesenteric  (p.  442] ;  the 
middle  from  the  ulterior  division  of  the  internal  iliac 
irterjr,  and  the  inferior  from  the  pudic  artery.  The 
superior  hii-morrhoidal  veins  join  the  inferior  mesenteric, 
and  conse<|uenily  the  portal  system  ;  the  middle  and  the 
inferior  hasroorrhoidal  veins  join  the  internal  pudic,  and 
thence  the  internal  iliac  vein.  They  are  very  larye  and 
form  loop-like  plexuses  about  the  lower  part  of  the  rec- 
tum. Having  no  valves,  they  are  liable  to  become 
dilated  and  congested  from  various  inlemal  causes; 
hence  the  frequeacy  of  hemorrhoidal  affections. 

This  viscus,  being  a  receptacle  for  the  urine, 
*     "■  must  necessarily  vary  in  size,  and  accordingly 

the  nature  of  its  connections  and  coats  is  such  as  to  permit  this  vari- 
ation. When  contracted,  the  bladder  sinks  into  the  pelvis  behind 
the  pubic  arch,  and  is  completely  protected  from  injury.  But,  as 
it  gradually  distends,  it  rises  out  of  the  jielvis  into  the  abdomen, 
atid,  in  cases  of  extreme  disteasion,  may  reach  up  to  the  umbilicus.* 
ts  outline  can  then  be  easily  felt  through  the  walls  of  the  abdomen. 
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View  or  thb  Bladdmr. 

1.  Ureter,   s.  Vas  deferens. 

3.  Vesicul.-t  &eminali&.     4. 

TrigODC.     5.  ProAtale. 


When  the  Madder  is  completely  paralysed  it  becomes  like  an  inorganic  sac, 
and  there  seems  to  be  no  limit  10  its  distension.  Hall  found,  in  a  drunkard,  the 
Mad'ier  so  dilated  that  it  would  hold  twenty  pints  of  water.  (EUm,  Phys.  art. 
Vesica.)  Frank  saw  a  bladder  so  distended  as  to  resemble  ascites,  and  evacuated 
from  it  twelve  poands  of  urine.  (^Oratio  de  Signis  Mi»rbon$m,  Slc,  iLC.  Ticini, 
1788.) 

W.  Httnler,  in,his  Anatomy  of  the  GrnviJ  Uterus,  has  given  the  representation 
of  a  bladder  disteftded  nearly  as  high  as  the  ensiform  cartiUge. 


THE    BLADDER. 

The  form*  of  the  distended  bladder  is  oval,  and  its  lon^  ixiiif 
prolonged,  wo«Id  pass  superiorly  through    the  nrnhi!' 
feriorly  through  the  end  of  the  coccyx.     The  axis  of  .< 
der  is  more  vertical  than  that  of  the  adult  ;   for  in 
bladder  is  not  a  pelvic  viscus.     This  makes  lithotorir 
much  more  difficult. 

The  quantity  of  urine  which  the  bladder  will  hold  without  nMii 
inconvenience  varies.  As  a  general  rale,  it  may  be  stated  at  tbm. 
a  pint.  Much  depends  upon  the  habits  of  the  iDdividual ;  botioac 
persons  have,  naturally,  a  very  small  bladder,  and  are  obiifcrf  M 
empty  it  more  frequently. 

In  young  persons  the  lowest  part  of  the  bladder  is  the  neck,  V 
that  part  which  joins  the  prostate.  But  as  age  advviccs,  the  bot- 
tom of  the  bladder  gradually  deepens  so  as  to  form  a  potM±  btkad 
the  prostate.  In  old  subjects,  particularly  if  the  prostate  be  f»- 
larged,  this  pouch  becomes  deep,  micturition  l)ecoines  tedicrj?.  i"^ 
the  bladder  cannot  completely  empty  its  contents.  It  sr 
happens  that  a  stone  in  the  bladder  is  not  fell  ;  the  reason 
may  be  that  the  stone,  lodged  in  such  a  pouch  below  the  levti  <i 
the  neck  of  the  bladder,  escapes  the  detection  of  the  sound.  i'o6e 
these  circumstances,  if  the  patient  be  placed  on  an  inchned  pfaae 
with  the  pelvis  higher  than  the  shoulders,  the  stone  falls  out  i^ik 
pouch,  and  is  easily  struck. 

The  bladder  is  divided  into  a  summit,  a  body,  a  base,  and  aned 

The  summil  is  its  highest  part,  and  to  it  is  attached  a  thin  lihroa 
cord,  the  urachus,  which  passes  up  to  the  umbilicus,  and  i*  the  ob- 
literated remains  of  a  canal  connecting  the  foetal  bladder  with  i 
sac  external  to  the  fojtus,  called  the  allantois. 

The  ioiiy  on  its  anterior  aspect  is  not  covered  with  peritoneum, 
and  is  in  relation  with  the  symphysis  pubis,  the  triangular  liganifK- 
and  the  obturator  internus  ;  posteriorly,  it  is  covered  with  peh?o- 
neuni,  and  is  in  relation  in  the  male  with  the  rectum,  and  in  tt< 
female  with  the  uterus  ;  laterally,  it  is  only  covered  with  penti»o«o 
behind,  and  is  in  relation  with  the  obliterated  hypogastric  arteiia 
the  vasa  deferentia,  and  ureters. 

The  dase  is  the  lowest  part  of  the  bladder  resting  u|x>n  Ihcroidif* 
portion  of  the  rectum,  and  is  only  slightly  covered  behind  "-fi 
peritoneum  ;  below,  it  is  in  contact  with  the  vesicnlee  seminalesaai 
vasa  deferentia,  which  latter  pass  fonvard  as  far  as  the  proctztt; 
the  reflection  of  the  peritoneum  posteriorly  with  the  vasa  dcfeienti* 


*  In  all  amimaU  with  a  bladder,  the  jrounger  the  animal  the  more  riuimiwl  * 

the  bladder.     This  is  indicative  of  its  original  derivation  ft.  -        *   '  -  '"- 

■•'•  '  hus.     In  the  infant,  the  bladder  is  of  a  pyriform  «hRi>e,  n 

lu  the   quedniped  1    but  as  we  assume  more  and  more  the  pcrj>. ^„,.. 

tJie  weight  of  the  urme  paduaW^  ma.V«<aeVwiM  ^rt  more  capacious. 


URETER   AND  VAS    DEFERENS. 
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converging  towards  the  front,  fornasa  triangular  space  through  which 
the  bladder  is  tapped  in  cases  of  retention  of  urine. 

The  neck  is  the  narrow  portion  where  the  urethra  begins,  and 
its  direction  is  downwards  and  forwards.     It  is  embraced  by  the 


prostate  gland. 

Ureter. 

to  the  bladder. 


The  ureter*  is  about  twelve  inches  {jo  «w.) 
long,  and  conveys  the  urine  from  the  kidney 
In  the  dissection  of  the  abdomen  (p.  444),  it  was 
seen  descending  along  the  psoas  muscle,  behind  the  spermatic 
vessels,  and  crossing  the  common  iliac  artery  into  the  pelvis. 
Tracing  it  downwards,  in  the  posterior  false  ligament  of  the 
bladder,  below  the  obliterated  hypogastric  artery,  we  find  that  it 
njns  along  the  side  of  the  bladder,  external  to  the  vas  deferens, 
and  enters  it  about  an  inch  and  a  half  (j.8  cm.)  behind  the  prostate, 
and  about  two  inches  (5  cm.)  from  its  fellow  of  the  opposite  side 
(Fig.  180).  It  fKrrforates  the  bladder  very  obliquely,  so  that  the 
aperture,  being  valvular,  allows  the  urine  to  flow  into,  but  not  out 
of  it.  The  narrowest  part  of  the  ureter  is  at  the  vesical  orifice  j 
here,  therefore,  a  calculus  is  more  likely  to  be  arrested  in  its  pro- 
gress than  at  any  other  part  of  the  canal. 

„      J.   .  This  tube,  about  twenty-four  inches  (60  cm.) 

in  length,  conveys  the  seminal  fluid  from  the 
testicle  into  the  prostatic  part  of  the  urethra.     Taking  ils  origin  at 
the  lower  part  of  the  globus  minor  behind  the  testis,  it  ascends  at 
the  back  part  of  the  testis  and  epididymis,  along  the  back  of  the 
spermatic  cord  through  the  inguinal  canal  into  the  abdomen  ;  then, 
leaving  the  cord  at  the  inner  ring,  it  curves  round  the  deep  epigas- 
tric artery,  then  crosses  over  the  external  iliac  vessels,  and  descends 
into  the  pelvis  on  the  side  of  the  bladder,  gradually  approaching 
Rearer  the  middle  line.     Before  it  reaches  the  prostate,  it  passes 
between  the  bladder  and  the  ureter ;  then  becoming  very  sacculated, 
it  runs  forwards  internal  to  the  vesicula  seminalis,  and  is  joined  by 
the  duct  of  this  vesicle.     The  common  duct  thus  formed,  duclus 
^otHfrmnis  tjaculatorius,  terminates   in   the  lower   part  of  the  pros- 
tatic portion  of  the  urethra  (Fig.  182,  p.  485).     In  point  of  size 
and  hardness,  the  vas  deferens  has  very  much  the  feel  of  whipcord  ;t 


^ 


The  lenjjth  of  the  ureter  is  variously  stated  up  to  eighteen  inches  (./.j  cm.'), 
tint  (tie  length  |;iTen  alx>ve  is  the  average.  It  is  about  '^  of  an  inch  (^  mm.)  in 
diameler  when  distended,  except  about  two  inches  ( j  cm.)  below  the  kidney,  where 
11  is  slightly  contracted.     (A.  H.) 

t  'i'he  description  in  the  text  assumes  the  bladder  to  l>e  distended.  But  when 
ibe  bladder  is  empty,  the  vas  deferens  runs  down  upon  the  side  o\  the  pelvis.  In 
Ihii  course  it  may  be  seen,  through  the  peritoneum,  crossing — l,  the  external  iliac 
tn.«els :  2,  the  remains  of  the  umbilical  artery;  3,  the  ot>turator  artery  and  nerve  ; 
4,  the  ureter. 
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THE  PROSTATE. 


its  diameter  in  the  funicular,  inguinal,  and  pelvic  portions  as  &r  a 

the  post  vesicular  position  is  ^  of  an   inch  (^.j"  mm.),  '' 
being  very  thick  and  calibre  very  small,    about  ^  of  an 
mm.),  and  is  composed  of  cellular,  mascular,  and  mucous  C'jiiJ. 
,,    .    ,     „      .     ,        These  are  situated,  one  on  either  side.  Ix'^T" 
Ves.cula:  Sem.nales.    ^^^  ^^^  ^^  ^^^  bladder  and   the  re.  ■ 

serve  as  reservoirs  for  the  fluid  secreted  by  the  testes,  and  al 

themselves  a  fluid  accessory  to  that  of  the  testicles  (Fig.  iSi 

is  a  tube,  but  so  convoluted  that  it  is  like  a  little  sacculated  i 

When  rolled  up,  the  tube  is  about  two  and  a  half  inches  ( j J  «.) 

long,  and  a  quarter  of  an  inch  (6  mm.)  in  breadth;  unroUed,  itiRJoU 

be  more  than  twice  that  length,  and  about  the  size  of  a  small  wrt- 

ing  quill.    Several  caecal  prolongations  proceed  from  the  main  tid«, 

after  the  manner  of  a  stag's  horn.     The  vesicute  seminales  dond 

run  parallel,  but  diverge  from  each  other,  posteriorly,  as  hi  ti  ot 

reflection  of  the  recto-vesical  peritoneal  pouch,  like  the  bnada 

of  the  letter  V,  and  each  lies  immediately  on  the  outer  side  of  Ik 

vas  deferens,  into  which  it  opens. 

The  vesiculae  seminales  contain  a  brownish-coloured  i' 

sumed  to  be  in  some  way  accessory  to  the  function  of  gen 

„„.._,      .  The  prostate  gland  is  situated  at  the  n«i  or 

Prostate  Gland.  .1      i  i   j  j  j  j        ■       <.  / 

the  bladder,  and  surrounds  the  first  part  v 

the  urethra  (Fig.  181).     In  the  healthy  adult  it   is  about  the  bk 

and  shape  of  a  horse  cnestnut.    Its  a^rv  is  directed  forwards  asdra 

the  deeper  layer  of  the  triangular  ligament.      It   is  surrotinned  by » 

plexus  of  veins  (p.  486),  and  is  maintained  in   its  position  Vx''" 

pelvic  fascia  (p.  485).     Its  upper  surface  is  about  thrceqn.i::  r. 

an  inch  (/<?  mm.)  below  the  symphysis  pubis  ;  its  apex  is  about  ■  ■ 

inch  and  a  ha.\{ (j.S cm.)  from  the  anus;  the  base  is  about  rvvjj.f.i 

a  half  {6. J  cm.). 

Above  tlie  prostate  are  the  pubo-prostatic  or  anterior  ligamtuf- 
of  the  bladder,  with  the  dorsal  vein  of  the  penis  betwccu  ibem; 
below,  and  in  contact  with  it,  is  the  rectum  ;  on  each  side  of  it  • 
the  levator  ani ;  in  front  of  it  are  the  membranous  part  of  th 
urethra  (surrounded  by  its  compressor  muscle)  and  the  trianguitf 
ligament ;  behind,  are  the  neck  of  the  bladder  and  the  v«sia« 
seminales  with  the  ejaculatory  ducts. 

The  transverse  diameter  is  about  one  inch  and  a  half  (j.Jat); 
the  vertical  is  about  an  inch  {2.5  cm.).  But  the  gland  vjrfc»i» 
size  at  diflierent  (periods  of  life.  In  the  child  it  is  imperfectly*- 
veloped  :  it  gradually  grows  towards  puberty,  and  generally  iocic«0 
in  size  with  advancing  age. 
1 , 

^The  Tcsiculic  seminala  are  imperfectly  developed  till  the  age  of  pabsiy-  b 
■  child  three  years  of  a^e  \\\eY  canVtudX')  Vwu^AaJted  with  the  blowpipe. 


URETHRA    BENEATH    THE   PUBIC   ARCH. 
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To  ascertain  the  size  and  condition  of  the  prostate  during  life, 
the  bladder  should  be  at  least  half  full :  the  prostate  is  then  pressed 
down  towards  the  rectum,  and  readily  within  reach  of  the  finger. 

The  urethra   is   a  canal   about   eight    inches 

i  lu^l^L  in  L  (20  <•'«.)  in  length,  and  leads  from  the  bladder 

I  uretnra  in  its  ^  i*-,  »*      ,••,,■ 

L  passage  under  the      *0  '"^   ^"d  O'   '"^   penis.      It    is  divided   into 

^H    Pubic  Arch.  three  portions — the  prostatic,  \.\\q  membranous, 

^H  and  the  spongy.     At  jiresent  only  the  relations 

of  the  membranous  part,  which  comprises  that  part  of  the  canal  be- 
tween the  prostate  and  the  bulb,  can  be  examined.  The  urethra  in 
this  part  is  the  narrowest  jjart  of  the  canal,  and  measures  three- 
quarteYs  of  an  inch  (^j3  mm,)  on  its  upper  surface,  and  one-half 
(/J  mm.)  on  its  lower  surface,  in  consequence  of  the  encroachment 
of  the  bulb.  In  its  passage  under  the  pubic  arch  it  is  surrounded 
by  the  compressor  urethrsE,  and  below  it  are  Cowper's  glands.  It 
traverses  the  two  layers  of  the  triangular  ligament,  and  is  about  an 
inch  {2.^  cm.)  below  the  symphysis  pubis,  from  which  it  is  separated 
by  the  dorsal  vessels  and  nerves  of  the  penis,  and  by  some  connec- 
tive and  muscular  tissue ;  it  is  nearly  the  same  distance  above  the 
rectum;  it  is  not,  however,  equidistant  from  this  portion  of  the  in- 
testine at  all  points,  because  of  the  downward  bend  which  the 
rectum  makes  towards  the  anus.* 
I  The  membranous  part  of  the  urethra  in  children  is  very  long, 

^Bhving  to  the  smallness  of  (he  prostate  at  that  period  of  life  ;  it  is 
^^Bso  composed  of  thin  and  delicate  walls,  and  lies  close  to  the  rec- 
'  turn.  In  sounding  a  child,  therefore,  it  is  very  necessary  not  to  use 
violence,  else  the  instniment  is  likely  to  pass  through  the  coats  of 
the  urethra  and  make  a  false  passage. 

J        .     A  •  T\ns  muscle  supports  the  anus  and  lower  part 

*^  ■  of  the  rectum  like  a  sling  ;  and,  with  the  coc- 

cygeus  and  compressor  urethrae,  forms  a  muscular  floor  for  the  cavity 

of  the  pelvis.     To  see  the  muscle,  the  pelvic  fascia  must  be  reflected 

from  its  upi>er  surface.     It  arises  in  front,  from  the  {xjsterior  aspect 

of  the  OS  pubis  near  the  symphysis  ;  behind,  from  the  inner  surface 

of  the  spine  of  the  ischium  ;  and,  between  these  bones,  from  the 

tendinous  line  which  markes  the  division  of  the  pelvic  fascia  into  the 

obturator  and  recto-vesical  layers  (Fig.  180,  p.  485).   From  this  long 

origin  the  fibres  descend  inwards  towards  the  middle  line,  and  are 

inserted  thus  :   the  anterior,  the  longest,  passing  under  the  prostate, 

meet  their  fellow  in  the  middle  line  of  the  perineum  in  front  of  the 

mus  (forming  the  levator  prostatai),  joining  the  fibres  of  the  trans- 


*  If  a  clean  vatical  section  were  made,  we  should  see  that  the  two  canals  form 
tlie  si<ics  of  a  triangular  space,  of  which  the  apex  is  towards  the  prostate.  This 
U  tometime  called  the  rectourelhral  triangle. 
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versus  perinei  and  ihe  external  sphincter  at  the  central  tendM  i 
the  perineum  ;  the  middle,  the  most  numerous,  are  imetted  iM 
the  side  of  the  rectum  ;  the  posterior  are  inserted,  jvutly  totii  df 
coccyx,  and  partly  into  the  median  raph^  between  the  cofxjx  ad 
the  anus,  and  meet  their  fellow  beneath  the  rectum. 

The  levator  ani  is  supplied  by  the  inferior  haemorrhoidAl,  thetw 
lower  sacral,  and  the  coccygeal  nerves. 

The  action  of  the  levators  ani  is  to  retract  the  anus  ar<l 
turn  after  it  has  been   protruded  in  defaecation  by  the  <;■     :•• 
action  of  the  abdominal  muscles  and  the  diaphragm. 

This  muscle  is  placed   behind   the  leratorai 
Coccygeus.  ^^^  should  be  regarded  as  a  continuttoa  cl 

that  muscle.  It  is  triangular  in  shajje,  and  arises  by  its  apex  tw 
the  spine  of  the  ischium  and  the  lesser  sacro-sciatic  ligament,  gn(^ 
ually  spreads  out,  and  is  inserted  into  the  side  of  the  lovrcr  pvt  d 
the  sacrum  and  the  coccyx.  Its  posterior  fibres  are  in  rclatiooviik 
the  pyriformis,  its  anterior  fibres  are  continuous  with  the  lenttf 
ani.  'I'his  muscle  is  supplied  by  the  two  lower  sacral  and  the  etc- 
cygeal  nerves. 

At  this  stage  of  the  dissection,  the  bbddtr 

sseciion.  should  be  drawn  downwards,  and  the  hraocte 

of  the  internal  iliac  artery  and  the  sacral  plexus  clearly  dispUynJ* 
the  right  side,  by  carefully  clearing  away  the  prolongations  of  titr 
pelvic  fascia  which  surround  them. 

...  From  the  division  of  the  common  iliac  arttrt. 

"and  Branches^  "^     ^^^  '"/(rltll  H'''^  descends  into  the  pcl»".  "- 

after  a  course  of  about  an  inch  and  a  ha  i 
rw.)  divides,  opposite  the  great  sacro-sciatic  notch,  into  two  \vy 
branches,  an  anterior  and  posterior  (Fig.  183).  The  artery  Lo 
upon  the  lumbo-sacral  cord,  the  pyriformis  muscle,  the  cxtt-rrj  '  j  ' 
internal  iliac  veins;  the  ureter,  enclosed  in  the  posterior  fal^;  ..■ 
ment  of  the  bladder,  passing  in  front:  the  psoas  lies  to  ilsmic 
side  at  the  commencement  of  its  course. 

The  /'oslerior  division  gives  off  the  ilio-lumbar,  lateral  sanil. 
and  gluteal  arteries ;  the  anterior  gives  off  the  superior  vesinJ. 
obturator,  inferior  vesical,|middlehnemorrhoidal,  sciatic,  andpodc; 
also  the  uterine  and  vaginal  in  the  female.  Such  is  their  vnk 
order  ;  but  these  branches,  though  constant  as  to  their  general d»- 
tribution,  vary  as  to  their  origin. 

The  branches  of  the  posterior  division  are — 

a.  The  i/i0-/umiitr  is  analogous  lo  the  lumbar  branches  of  ibe  aorta.  Il  axwl* 
beneath  the  jisobs  and  the  external  iliac  vessels  to  get  to  the  superAcia]  niita't 
tlie  iliacus.  Here  it  divides  into  an  iliac  and  a  lumliar  liranch  -,  ibe  itnf  >r<«.i 
supplies  brancbe'i  to  the  iliacus,  a  branch  to  (he  d<pl"e  of  Ibe  ilium,  ami  a  1 
biKiicb  along  the  iliac  cresi,  which  fioalh^M^^tes  with  the  deep  1 
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,  the  epigastric,  the  gluteal,  and   the  external  circumflex  arteries;  the  lumbar 
th  supplies  the  psoas  and  the  quadralus  lumborum,  aod  anastomoses  with  the 
iumliar  artery  ;  it  distributes  a  sm.ill  branch  tu  tlie  Cauda  equina,  througK  the 
■men,  between  the  last  lumbar  and  first  sacral  vertebnc. 

i.  The  lateral  socrai,  usually  two  io  number,  an  upper  and  a  lower,  descend 
front  of  the  sacral  foramina,  and  incisculate  on  the  coccyx  with  the  middle  sacral 
the  upper  enters  one  of  the  upper  sacral  foramina,  and,  after  supplying  the 
llCtures  in  the  sacral  canal,  emerges  on  the  back  through  one  of  the  posterior 
■ina  and  supplies  the  muscles  in  the  neighbourhood,  anastomosing  with  the 
I  artery  ;  the  lower  descends  in  front  of  the  pytiformis,  supplying  branches 
:  muscle,  the  bladder,  and  rectum,  and  others  which  enter  the  anterior  sacral 
foramina  for  the  supply  of  the  cauda  equina,  and  finally  emerge  through  the  pos- 
(eri'<r  sacral  foramina  to  end  in  (he  muscles  and  skin  of  the  back:  this  branch  in- 
osculates with  the  middle  and  lateral  sacral  arteries  and  the  gluteal. 

f.  The  gluteal  is  the   largest  branch.     It  passes  immediately  out  of  the  pelvis 
through  the  great  sciatic  notch,  above  the  pynformis  muscle,  and  then  divides  into 


uc  lar? 
Fto.  ^%\~V\JM  or  the  Bkamchb  or  thi  Iktsikal  Iliac  Amtcrt, 


superficial  and  deep  branch;  the  former  passes  beneath  the  gluteus  maximus; 

le  latter  passes  between  the  gluteus  medius  and  minimus,  and  then  divides  into 

>  branches,  one  ninnmg  along  the  upper  attached  border  of  the  gluteus  minimus, 

!  other  passing  obliquely  across  the  same  muscle  as  far  as  the  great  trochanter, 

anastomose  with  the  external  circumflex  artery.      These  will   be  dissected  with 

e    gluteal  region. 

The  anterior  division  gives  off — 

.  The  luferior  vesical  artery,  which  comes  off  from  the  nnobliteraled  portion  of 
hypogastric,  and  supplies  the  up|%r  part  of  the  bladder.  It  gives  off  the  middle 
ital  attery,  which  supplies  the  base  of  the  bladder  and  the  vesicula  seminalis; 
,  small  fjranch,  the  deferential,  which  accompanies  the  vas  deferens  to  the  testis 
inosculates  with  the  spermatic  nrter}-;  and  smaller  branches  to  the  ureter. 
The  inferior  vesical  artery,  which  ramihes  on  the  under  surface  of  the  bladder, 
vcsicuUe  teminales,  and  the  prostate,  anastomosing  with  branches  of  the  cotm- 
"og  artery  of  the  other  side. 


Dissection. 
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versus  perinei  and  ilie  external  sphincter  at  the  ccDtnl  tcDdwi 
the  perineum ;  the  middle,  the  most  numerous,  are  tnaoicd  «tt 
the  side  of  the  rectum  ;  the  posterior  are  inserted,  \^*tl\j  iota  4t 
coccyx,  and  partly  into  the  median  raph^  between  the  coccyx  ai 
the  anus,  and  meet  their  fellow  beneath  the  rectum. 

The  levator  ani  is  supplied  by  the  inferior  haemorrhoidal,  iheW 
lower  sacral,  and  the  coccygeal  nerves. 

The  action  of  the  levators  ani  is  to  retract  the  anus  ind  \httK- 
turn  after  it  has  been  protruded  in  defalcation  by  the  cotnbari 
action  of  the  abdominal  muscles  and  the  diaphragm. 

This  muscle  is  placed   behind   the  levr 
occygeus.  ^^^  should  be  regarded  as  a  continue 

that  muscle.  It  is  triangular  in  shape,  and  arises  by  its  apci  c. 
the  spine  of  the  ischium  and  the  lesser  sacro-sciatic  ligainenl.  pad- 
ually  spreads  out,  and  is  inserted  into  the  side  of  the  lower  pwi  <i 
the  sacrum  and  the  coccyx.  Its  posterior  fibres  are  in  relaiior»ii 
the  pyriformis,  its  anterior  fibres  are  continuous  with  the  )f*»w 
ani.  This  muscle  is  supplied  by  the  two  lower  sacral  and  the  c«e- 
cygeal  nerves. 

At  this  stage  of  the  dissection,  the  bluUs 
should  be  drawn  downwards,  and  ihe  hnockn 
of  the  internal  iliac  artery  and  the  sacral  plexus  clearly  displaynlci 
the  right  side,  by  carefully  clearing  away  the  prolongations  of  ck 
pelvic  fascia  which  surround  them. 

It        1  Hi     Art  r      From  the  division  of  the  common  iliac  arterr, 
"and  Branches.  "^    ^^^  internal  iliac  descends  into  the  pelvn,  ui 
after  a  course  of  about  an  inch  and  a  halt  j ' 
em.")  divides,  opposite  the  great  sacro-sciatic  notch,  into  t«-      " 
branches,  an  anterior  and   posterior  (Fig.    183).     The  ar: 
u])on  the  lumbo-sacral  cord,  the  pyriformis  muscle,  the  exter 
internal  iliac  veins;  the  ureter,  enclosed  in  the  posterior  fjl-t    . 
ment  of  the  bladder,  passing  in  front:  the  psoas  lies  to  itsoolcr 
side  at  the  commencement  of  its  course. 

The  [Posterior  division  gives  off  the  ilio-lumbar,  lateral  sacnL 
and  gluteal  arteries ;  the  anterior  gives  oflT  the  superior  vesril, 
obturator,  inferior  vesical, (middle  hjemorrhoidal,  sciatic,  andpodic; 
also  the  uterine  and  vaginal  in  the  female.  Such  is  their  anal 
order  ;  but  these  branches,  though  constant  as  to  their  geoeral  di> 
tribution,  vary  as  to  their  origin. 

The  branches  of  the  posterior  division  are — 

a.  The  ilio-lumbat  is  analogous  lo  ihe  lumbar  branches  of  the  aorta  It  new* 
beneath  the  psoas  and  the  external  iliac  vessels  to  get  to  the  superficial  nrbct  <i 
the  iliacus.  Merc  it  divides  into  an  iliac  and  a  luml>ar  branch;  the  iliac  tram^ 
supplies  branches  to  the  iliacus,  a  branch  to  the  diploc  of  the  ilium,  and  a  la^ 
bnutcb  aJoiig  the  iliac  crest,  vbvcVx  fiaallY  inosculates  with  the  dtep  einaimtt^ 
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ilii,  the  epigastric,  the  gluteal,  and  the  external  circumflex  arteries;  the  lumbar 
iratifh  supplies  the  psoas  and  the  quadralus  lumborum,  and  anaslumoses  with  the 
Ust  luinhar  aricry  ;  it  distributes  a  sinnll  branch  tu  the  Cauda  equina,  through  the 
foramen,  lielween  the  last  lumbar  and  first  sacral  vertebra;. 

i.  The  litlfral  sacral,  usually  two  in  number,  an  upper  and  a  lower,  descend 
in  front  of  the  sacral  foramina,  and  inosculate  on  the  coccyx  with  the  middle  sacral 
artery;  the  upper  enters  one  of  the  upper  sacral  foramina,  and,  after  supplying  the 
structures  in  the  sacral  canal,  emerges  on  the  back  through  one  of  the  (>osterior 
foramina  and  supplies  the  muscles  in  the  neighbourhooil,  anastomosing  with  the 
gluteal  artery  ;  the  lower  descends  in  front  of  the  pyriformis,  supplying  branches 
to  this  muscle,  the  bladder,  and  reclum,  and  others  which  enter  the  anterior  sacral 
foramina  for  the  supply  of  the  Cauda  equina,  and  finally  emerge  through  the  pos- 
terior sacral  foramina  to  end  in  Ihe  muscles  and  skin  of  the  back:  this  branch  in- 
osculates with  the  middle  and  lateral  sacral  arteries  and  ibe  ^'luteal. 

c.  The  gluteal  is  the   brgest   branch.     It  passes  immedialely  out  of  the  pelvis 
ongh  the  great  sciatic  notch,  above  the  pyriformis  muscle,  and  then  divides  into 


UCUT?  . 
Fic.  1S3. — Plan  of  the  Brancmss  op  thk  Intbhnai.  Iliac  Ahthky> 


%  superficial  and  deep  branch;  the  former  paiLies  beneath  the  gluteus  maximus ; 
Uie  tatter  passes  between  the  gluteus  medius  and  minimus,  and  then  divides  into 
I  wo  blanche?,  one  running  along  the  upper  attached  border  of  the  gluteus  minimus, 
Use  other  passing  obliquely  across  the  same  muscle  as  far  as  the  great  trochanter, 
to  anastomose  wih  the  external  circumflex  artery.  These  will  li  dissected  with 
lite    gluteal  region. 

The  anterior  division  gives  off — 

a.  The  suptrior  vesical  artery,  which  comes  off  from  the  unoblilerated  portion  of 
the  hypogastric,  and  supplies  the  upper  part  of  the  bladder.  It  gives  off  the  miiiMt 
vesical  artery,  which  supplies  the  base  of  the  bladder  and  the  vesicula  seminalis  ; 
'small  branch,  the  deferential,  which  accompanies  the  vas  deferens  to  the  testis 
ud  inoscuUtes  with  the  spermatic  artery ;  and  smaller  branches  to  the  ureter. 

l>.  The  inferior  t'esical  artery,  which  ramilics  on  the  under  surface  of  the  bladder, 
tie  vesicula:  seminales,  and  the  prostate,  anastomosing  with  branches  of  the  corres- 
ponding artery  of  the  other  side. 
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(.  The  miJJ/f  AamorrAoii/al ar/try,  which  usually  arises  io  conjanctioo  with 
tbe  preceding,  and  supplies  the  rectum,  inosculating  with  the  other  h^emorrhoidal 
arteries. 

i/.  The  ubturator  arlery,  which  runs  along  the  side  of  the  pelvis,  below  the 
corresponding  nerve,  to  the  upper  part  of  the  obturator  foramen,  through  which  it 
passes  to  be  dislributed  to  the  muscles  of  the  thigh.  In  iHt  pitvii  it  lies  between 
the  peritoneum  and  the  pelvic  fascia,  and  gives  off  a  small  branch  to  the  iliacus, 
which  anastomoses  with  the  iliolumbar;  a  vesical  branch.,  vi\i\zh  passes  back- 
wards to  supply  the  bladder;  and  another,  the  f'uhic  branch,  which  ramifies  00 
the  back  of  the  os  pubis,  and  inosculates  with  the  correspondini;  branch  of  the 
deep  epigastric  artery  and  with  its  (el  low  of  the  opposite  side.  Extimal  to  tki 
pelvis  It  divides  into  an  external  and  internal  branch,  which  respectively  skirt  the 
outer  and  inner  margins  of  the  obturator  foramen. 

The  obturator  artery  does  not,  in  all  subjects,  take  the  course  above  stated. 


Fig.  184.— Vi>w  or  tmk  Dirpaaairr  DiRicnoMS  which  am  Abmokmal  Onmuioi 
Artery  may  takk.    (Sacn  prom  abovk.) 
A.  I.  Gimbemat's  Ligament      a.  Femoral  ring.    3.  Abnonnal  obturator  artery,    v  KxK^ 
iliac  vein.    5.  Kxtemaliliac  artery.    6.  Diminutive  obturator  artery  arikint  from  Ui  aAnBal 
loiirce.     B.  t.   Gimbcmat'x   ligament.     1.  Abnormal  obturator  artery.     |.  Fc4n««l  ra( 
V  External  iliac  vein.     5.  External  iliac  artery.    6.  Diminutive  obiuracor  artery. 


since,  in  one  case  in  three  and  a  half,  it  arises  from  the  deep  qagastric,  w<l  ■" 
one  out  of  seventy-two  cases  it  has  its  origin  by  a  branch  from  the  obturalor  )<"'' 
I  ing  a  branch  from  the  epigastric.  It  may  arise  from  the  external  iliac  doi  lt< 
crural  arch,  or  by  a  short  trunk  in  common  with  the  epigastric*  Lndcr  iheM 
circumstances,  in  order  to  reach  the  obturator  foramen,  it  generally  descends  on 
the  outer  side  of  the  femoral  ring.  Instances,  however,  occasionally  occur,  wlKt 
it  makes  a,  sweep  round  the  I'nnrrsideof  the  ring;  so  that  ihree-founhi  of  llx 
ring,  or,  what  comes  to  the  same  thing,  of  the  neck  of  a  femoral  beroia,  would  » 
such  a  case  be  surrounded  by  a  large  artery. 

*  In  most  subjects  a  small  branch  of  the  obtnrator  ascends  behind  the  ramasn 
the  OS  pubis  to  inosculate  with  the  epigastric.  The  variety  in  which  the  nbtSJi"'' 
irises  in  common  with  the  epigastric  is  but  an  unusual  development  of  thisbnack- 
The  branch  derives  additional  interest  from  the  fact,  that  after  ligatuie  of  *• 
external  iliac  it  becomes  greatly  enlarged,  and  carries  blood  directly  into  ikc 
epigastric.     See  a  case  in  Meil.  Chir.  Trans.,  vol.  xx.,  1836. 
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e.  The  iciatic  artery  is  the  larger  of  the  two  branches  into  which  the  anterior 
Irnnk  divides.     Il  proceeds  over  the  pyriformis  and  the  sacral  plexus,  to  the  lower 
Jer  of  the  great  sciatic  notch,  through  which  it  passes  out  of  the  pelvis  lict ween 
pyriformis  and  coccygeus  to  the  Iniltock,  where  it  runs  with  the  great  sciatic 
ve  between  the  great  trochanter  and  the  ischial  tuberosity.     It  gives  off  small 
Mrular  bran<hes  in  the  pelvis  to  the   pyriformis,  coccygeus,  and  levator  ani ; 
rtirat  tntnches  to  the  bladder,  prostate,  and  vesiculx  scminales;  and  kitmor- 
\tndat  tranchft  to  the  rectum. 

The  inlet-nat  piuiU  artery  supplies  the  perineum,  scrotum,  and  penis.  In  the 
elvis  il  usually  lies  above  the  sciatic,  and  rests  upon  the  pyriformis  and  sacral 
as,  having  the  rectum  to  its  inner  side.  It  passes  out  of  the  pelvis  through 
;  great  sciaiic  foramen,  below  the  pyriformis  and  above  the  coccygeus,  crosses 
the  spine  of  the  ischium,  and  re-enters  the  pelvis  through  the  lesser  foramen. 
I  then  ascends  on  the  inner  side  of  the  obturator  intetnus  towards  the  pubic  arch, 
jrbere  it  gives  branches  to  the  several  parts  of  the  penis.  In  its  passage  on  the 
■oer  side  of  the  obturator  muscle  it  is  enclosed  in  a  strong  lube  of  fascia,  funned 
he  obturator  fascia,  and  is  situated  about  one  inch  and  a  [|Uarter  Ij./ <'m). 
j»e  the  tuberosity  of  the  ischium.  It  now  ascends  under  cover  of  the  ascending 
BUS  of  the  ischium,  where  it  pierces  that  part  of  the  pelvic  fascia  which  forms 
;  posterior  layer  of  the  triangular  ligament,  and  continues  its  course  close  to  the 
lis  of  the  OS  pubis,  between  the  two  layers  of  the  ligament,  the  anterior  layer 
rhich  it  pierces,  and  then  divides  into  Ihe  artery  of  the  corpus  cavernosum  and 
:  dorsal  artery  of  ihe  penis.  Throughout  its  course  it  is  accompanied  by  the 
~  :  nerve  and  veins.     The  branches  of  the  pudic  artery  were  described  in  the 

ction  of  the  perineum  (p.  478). 
The  pudic  artery,  however,  sometimes  takes  a  very  different  course.  Instead 
Fpassfaig  out  of  the  pelvis,  it  may  run  by  the  side  of  the  prostate  gland  to  ill  des- 
Ination ;  or,  one  of  the  large  branches  of  ibe  pudic  may  take  this  unusual  course, 
rhile  the  pudic  iiself  is  regular,  but  proportionably  small.  Anatomists  are  familiar 
these  varieties,  and  a  winter  session  rarely  passes  without  meeting  with 
al  examples  of  them.  Il  need  hardly  be  said  that  lithotomy,  under  such 
litions,  might  be  followed  by  a  large  ha:morThage. 
The  mulille  tacral  artery  is  a  small  branch  of  the  abdominal  aorta  at  ils  point 
bifurcation.  It  descends  in  front  of  the  body  of  the  fifih  lumbar  vertebra,  the 
um,  and  the  coccyx.  In  its  course  it  gives  off  small  branches  to  the  rectum, 
:  anterior  sacral  foramina,  and  it  linal'y  inosculates  on  the  sacrum  and  the 
ccyi  with  the  lateral  sacral  arteries.  It  gradually  becomes  smaller  as  it  pas-ses 
rn  and  terminates  near  the  lip  of  the  coccyx  in  a  small  body  about  the  size  of 
pea,  called  the  eoccygeal  or  Luschka  s  gland,  which  has  been  previously 
«iescril><d  (p.  452). 

Respecting  the  veins  in  the  pelvis,  they  correspond  wilh  the  arteries,  and  empty 
themselves  into  the  internal  iliac  vein.     The  remarkable  plexus  of  veins  about  the 
Kale,  neck  of  the  bladder,  and  rectum,  has  been  described  (p.  486). 


rith 
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I  f  h    p  I  ■      Those  which  proceed   from  the   spinal   cord 

erves  o      e    e  vis.  gj,Q„]jj    jjg   examined    first,   afterwards   those 
trived  from  the  sympathetic  system. 

Five  sacral   nerves  proceed  from   the   spinal 

cord    through    the  anterior  sacral    foramina. 

be  upj>er  four,  from  their  large  size,  at  once  attract  observation  ; 

Hit  the  fifth  is  small  :  it  jterforates  the  coccygeus  muscle,  supplying 

and  the  skin  over  the  coccyx. 

4a 


lacral  Nerves. 
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SACRAL  PLEXUS  OF  NERVES. 


The  anterior  divisions  of  three  upper  sacral 
Sacral  Plexus.  nerves,  and  part  of  the  fourth,  with  the  lumbo- 

sacral cord,  form  the  sacral  plexus.  The  great  nerves  of  this  plexus 
lie  on  the  anterior  surface  of  the  pyriformis,  covered  by  the  pelvic 
fascia,  which  separates  it  from  the  branches  of  the  internal  iliac 
vessels  and  the  pelvic  viscera.  The  large  cords,  diminishing  in 
size  from  above  downwards,  converge  from  the  sacral  foramina  to 
the  great  sacro-sciatic  foramen,  where  they  coalesce  to  form  a 
broad  flat  cord,  which  passes  out  of  the  pelvis  beneath  the  pyri- 
formis muscle,  for  the  supply  of  the  flexor  muscles  of  the  inferior 
extremity. 

Before  describing  the  branches  of  the  sacral  plexus,  it  will  be 
best  to  trace  those  sacral  and  coccygeal  nerves  which  do  not  enter 
into  the  formation  of  the  sacral  plexus. 

The  lower  part  of  the  fourth  sacral  nerve  lies  on  the  coccygeus 
muscle,  and  divides  into  muscular  and  visceral  branches,  sending 
a  filament  downwards  to  join  the  fifth  sacral  nerve.  It  distributes 
branches  to  the  pelvic  viscera,  and  muscular  twigs  to  the  levator 
ani,  the  coccygeus,  and  sphincter,  the  latter  of  which  also  furnishes  a 
small  cutaneous  filament  to  the  skin  between  the  bone  and  the  anus. 

Theyf/'M  sacral  ntrvt  emerges  between  the  sacrum  and  tlie  coccyx,  pierces  llii: 
coccygeus,  and  lies  on  its  anterior  surface.     It  is  joined  by  a  twig  from  the  footik 
sacral,  and,  after  running  a  short  distance,  pierces  the  coccygeus  again,  and  is  dit 
tributcd  to  the  skin  over  the  back  of  the  coccyx.     It  communicates  with  tlx 
coccygeal  nerve,  and  supplies  the  coccygeus  muscle. 

The  coceygral  nerve,  not  easily  found,  emerges  through  the  end  of  the  sacfi) 
canal,  and  comes  forwards  through  the  coccygeus,  between  the  Arst  and  sectn^ 
pieces  of  the  coccyx.  It  pierces  the  great  sacro-sclatic  ligament,  and,  after  recaV 
ing  the  communicating  twig  from  the  fifth  sacral  nerve,  it  passes  backwards  U 
supply  the  integument  over  the  back  and  side  of  the  coccyx.  The  cominii'UO' 
lions  between  these  three  last  nerves  are  sometimes  described  as  the  nslyp*! 
plexus. 

The  muscular  branches  of  the  sacral  plexus  are  as  follows : — 
a.  Muscular  branches,  distributed  to  the  pyriformis,  the  gemelli. 
the  quadratus  femoris,  and  the  obturator  internus.  The  nertt  tt 
the  obturator  internus  is  given  off  from  the  anterior  asjwct  of  the 
plexus  (sometimes  from  the  pudic),  leaves  the  p>elvis  through  the 
great  sciatic  foramen  with  the  pudic  artery,  winds  with  it  round  ih« 
ischial  spine,  and  re-enters  the  pelvis  with  the  artery  to  reach  the 
inner  aspect  of  the  obturator  internus;  it  distributes  a  small  t*i|! 
to  the  gemellus  superior.  The  branch  to  the  quadratus  feuioru 
is  derived  from  the  plexus  near  the  preceding  nerve  ;  it  passo 
down,  beneath  the  gemelli  and  obturator  internus,  to  enter  the 
anterior  or  deep  aspect  of  the  quadratus  femoris,  lying  between 
this  muscle  and  the  capsule  of  the  hi])-joint :  it  sends  off  a  sm»ll 
twig  to  the  inferior  gemellus,  and  another  to  the  hipjoint. 
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b.  The  superior  gluteal  nerve  proceeds  from  the  lumbo-sacral  cord 
and  the  first  sacral  nerve,  leaves  the  pelvis  through  the  great  sacro- 
sciatic  foramen  with  the  gluteal  artery,  above  the  pyriformis,  and 
there  divides  into  two  branches;  the  upper  passes  along  the  iliac 
attachment  of  the  gluteus  minimus, 

supplying  it  and  the  gluteus  medius ; 
the  l<nver  accompanies  the  lower 
branch  of  the  gluteal  artery,  and 
supplies  the  glutei  medius  and  mini- 
mus and  the  tensor  fasciae  femoris. 

c.  'V\\t  puilic  nerve  runs  with  the 
pudic  artery,  and  is  contained  in 
the  same  sheath  of  the  obturator 
fascia;  it  divides  into  two  branches 
— the  perineal  nerve,  and  the  dor- 
sal nerve  of  the  penis;   the  former 
accompanies    the   superficial   peri- 
neal artery,  and  supplies  cutaneous 
branches  and  muscular  branches  to 
the  external  sphincter,  the  accele- 
rator urinje,  the  transversus  perinei, 
the  erector  |>enis,  and  the  compres- 
sor urethrae  ;   the  dorsal  nerve  ac- 
companies the  last  part  of  the  pudic 
artery,  and,  after  piercing  the  ante- 
rior layer  of  the  triangular  ligament 
and  the  suspensory  ligament,  runs 
along  the  dorsum  of  the  penis  ex- 
ternal to  the  dorsal  artery,  and  is 
distributed    to   the  glans   and   the 
prepuce. 

ei.  The  small  sciatic  nerve  is 
formed  by  the  junction  of  two 
branches  from  the  sacral  plexus, 
and  passes  through  the  great  sacro- 
Sciatic  foramen  below  the  pyri- 
formis, and  then  divides  into  tw<J 
branches  :  one,  a  motor — the  infe- 
riitr  gluteal — supplies  the  gluteus 
tiaximus ;  the  other,  a  sensory, 
supplies  cutaneous  branches  to  the 
back  of  the  thigh  and  leg,  to  the  skin  over  the  gluteus  maximus, 
and  to  the  perineum  and  scrotum.  These  will  be  dissected  later  on 
with  the  lower  extremity. 

e.  The  great  sciatic  nerve  is  the  large  nerve-cord  which  passes 


Fio. 


,'.3.4 
teal   n 


8}.—  Plan  or  thk  Sackal  Plhxus 

AND  BlIAHCHCS. 
Sacml  nn.  6.  Superior  glu- 
teal n.  7.  Great  KciAtic  n.  8.  \jtvACT 
<ci.ittc  n.  9.  Pudic  n  10.  N.  of  obtura- 
tor internum.  If.  N.  of  levator  ant,  i>. 
N.  of  pyriformt*.  13.  N.  of  ^ctnelliis 
superior.  14.  N.  of  gemellus  inferior. 
15.  N.  of  quadnttus  femoris.  16.  N.  of 
gluletu  ma.timus.  17.  I.ong  pudendal 
n.  18.  Cutaneous  u.  of  the  outtock.  19. 
N.  of  the  long  head  of  the  biceps,  jo. 
N,  of  semi-tendinostis.  31.  N.  ofsenii. 
meinbranosus.  n.  N.  of  short  head  of 
the  biceps. 
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along  the  back  of  the  thigh  anterior  to  the  gluteus  maximus  and 
the  hamstring  muscles,  and  will  be  dissected  at  a  later  stage. 

_  ,   .    _  ,u  ••         From  the  lumbar  region  (he  sympathetic  nerve  descends 

Pelvic  Sympathetic       j^^^^  ,^^  ^^^^^  ^,^^g  ^^  -^^^^  ^-^^  ^f  ij,^  anterior  sacral 

Klexus.  foramina.     In  this  part  of  its  course  ils  ganglia  vary  in 

number  from   four  to  five.     The  nerves  of  opposite  sides  nnite  in  front  of  the 
coccyx,  where  they  form  \.\xt  ganglion  impar. 

The  .irrani^emeiit  of  the  sympathetic  nerves  in  the  pelvis  is  similar  to  that  in  the 
abdomen,  each  ganglion  receiving  a  branch  from  the  ganglion  above  and  another 
from  the  ganglion  below.  The  external  branches  communicate  with  the  sacril 
nerves,  one  probably  going  lo,  and  the  olher  coming  from,  the  spinal  nerves;  the 
internal  branches  pass  partly  lo  join  the  pelvic  plexus,  and  partly  lo  the  plexus 
around  ihe  arteria  sacra  media. 

Tht  fehie  p/exutrs  are  two  in  number,  and  are  situated  one  on  each  side  of  the 
rectum,  being  derived  from  (he  hypogastric  plexus,  which  passes  downwards  be- 
tween the  common  iliac  arteries  into  the  pelvis,  reinforced  by  filaments  from  the 
second,  third,  and  fourth  sacral  nerves  and  ganglia.  The  visceral  branches  arc 
exceedingly  delicate,  and  cannot  be  traced  unless  Ihe  parts  have  been  prei-iousijr 
hardened  in  spirit.  They  accompany  the  arteries  supplying  the  respective  organs, 
and  are  the  inferior  hiemorrhoidal  pleius  lo  the  rectum  ;  the  vesical  ple.no 
the  side«  and  base  of  the  bladder,  and  secondary  plexuses  lo  the  vas  deferent 
vesicula  seminalis;  ihe  proi/a/iir  plexus  to  the  prostate,  the  vesicula  seminalis, 
the  cavernous  structure  of  the  penis;  and,  in  the  female,  the  vaginal plexui loOlt 
vagina  and  its  erectile  tissue,  and  the  uterine  plexiii  to  the  neck  and  lower  pail  ^ 
the  body  of  the  uterus,  running  between  the  layers  of  the  broad  ligament.  It  al» 
distributes  numerous  filamenu  lo  the  fundus  of  the  ulenis  and  the  Fallopian  tsbes^ 
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PENIS. 

It  is  assumed  that  the  parts  have  been  collectively  taken  out  of 
the  pelvis,  and  that  the  partial  peritoneal  covering  of  the  biaddfl 
has  been  removed. 

The  bladder,  in  a  fairly  dilated  condition,  measures  about  6« 

inches  {i2.s  cm.)  in  length  and  three  (y.j  cm.)  in  breadth,  and 

when  moderately  full  will  contain  about  a  pint  {4~2  c.c.)  of  arine. 

„.  ,   .  The  bladder  is  composed  of  a  partial  perito- 

Structure  of  the  ,         ^  ,'         ,  *^        ,.\     ^ 

Bladder  °**'  coat,  a  muscular  and  a  mucous ;  between 

the  last  two  there  is  a  layer  of  connective  is- 
sue, which  is  called  the  cellular  coat. 

The  serous  or  peritoneal  coat  invests  the  posterior,  lateral,  vA 
superior  surfaces  of  the  bladder  :  it  is  absent  on  the  anterior  and 
inferior  aspect. 

The  muscular  coat  is  situated  beneath  the  serous,  and  consists  of 
unstnped  muscular  fibres,  which  interlace  with  each  other  in  iH 
directions.  Their  general  arrangement  is  as  follows:  An  ouitr, 
or  longitudinal,  layer  arises  from  the  pubo- prostatic  ligaments,  the 
upper  half  of  the  circumference  of  the  prostate  and  the  neck  of  ih« 
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bladder,  and  thence  its  fibres  spread  out  longitudinally  over  the 
summit  of  the  bladder,  pass  round  its  posterior  aspect  and  base,  to 
be  inserted  into  the  prostate  in  the  male,  and  the  vagina  in  the 
female.  This  layer  is  especially  marked  on  the  anterior  and  pos- 
terior surfaces  of  the  bladder.  There  are  also  some  lateral  longi- 
tudinal fibres  which  pass  backwards  from  the  sides  of  the  prostate 
and  interlace  in  all  directions.  Between  these  is  a  thin  layer  of 
circular  fibres,  especially  developed  near  the  neck  and  the  com- 
mencement of  the  urethra,  where  they  form  a  sphincter — s/>hincter 
vesica:.  Towards  the  sides  of  the  bladder  the  two  sets  of  fibres 
have  a  less  definite  arrangement  and  form  a  kind  of  network; 
these,  therefore,  are  the  weakest  parts  of  the  bladder,  and  more 
liable  to  the  formation  of  pouches.*  The  development  and  colour 
of  the  muscular  fibres  depend  ui>on  how  far  the  subject  has  suffered 
from  irritation  of  the  bladder,  or  any  obstruction  to  the  expulsion 
of  the  urine. 

The  cellular  coal  loosely  connects  the  muscular  with  the  mucous 
coat,  and  is  firmly  adherent  to  the  latter. 

The  bladder  must  be  laid  open  by  an  incision  along  its  front, 
to  examine  its  interior.  In  a  recently  contracted  bladder,  the 
mucous  membrane  is  disposed  in  irregular  folds,  which  disappear 
when  the  bladder  is  distended.  In  a  healthy  state  it  is  smooth, 
soft,  and  pale  pink  colour;  when  inflamed,  it  becomes  of  a  bright 
red.  Under  the  microscope  its  surface  is  seen  to  be  studded  with 
mucous  follicles.  These  follicles  secrete  the  thick  ropy  mucous  in 
inflammation  of  the  bladder. 

The  mucous  coat  is  loosely  connected  with  the  subjacent  muscular 
layer,  except  at  Xhe.  trigone  o{  \.\\e  bladder,  where  it  is  firmly  adherent. 
The  epithelium  is  composed  of  flattened  polyhedral  cells  of  the 
transitional  variety,  and  beneath  these  there  have  been  described  by 
Klein  a  layer  of  large  club-shaped  cells  arranged  at  right  angles  to 
the  surface. 

When  the  interior  of  the  bladder  is  examined,  there  is  seen  im- 
mediately behind  the  urethra  a  triangular  smooth  surface,  the  apex 
being  at  the  urethra.  This  surface  is  called  the  trigonum  V4sicit, 
and  is  paler  and  smoother  than  the  vesical  mucous  membrane  else- 
where ;  laterally  it  is  bounded  by  ridges  extending  from  the  urethra 


*  These  pouches  arise  in  the  following  manner  :  A  fwriion  of  mncous  mem- 
l)raiie  is  protruded  through  one  of  the  muscular  interstices,  so  as  to  fonu  ■  little 
sac.  This  is  small  at  first,  but  gradually  increases  in  siie,  l>ecause,  having  no 
muscular  coat,  it  has  no  power  of  emptying  itself;  generally  speaking,  sevefil 
such  sacs  arc  met  with  in  the  same  bladder,  and  they  sometimes  contain  calculi 
If  a  calculus,  originally  loose  in  the  bladder,  happen  to  become  lodged  in  a  |«iucb 
by  the  side  of  it,  a  sudden  remission  of  the  symptoms  may  ensue.  This  explains 
our  occasional  inability  to  detect  its  presence  at  each  examination  with  the  saaui 
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to  the  orifices  of  the  ureteis,  the  base  being  between  the  two  ureters. 
This  space  corresponds  with  another  one  already  described  external 
to  the  bladder,  and  which  is  bounded  laterally  by  the  vesculas  semi- 
nales,  and  behind  by  the  reflection  of  the  peritoneum.  It  is  more 
richly  provided  with  blood-vessels  and  nerves  than  the  rest  of  the 
bladder,  and  is  endowed  with  more  acute  sensibility.  This  is  why 
a  stone  is  more  painful  when  the  bladder  is  empty,  and  in  the 
erect  than  in  the  recumbent  position. 

The  vesical  orifice  of  the  urethra  is  situated  at  the  lower  and 
anterior  part  of  the  bladder,  not  at  the  most  dependent  part,  which 
forms  the  pouch  behind  the  orifice,  in  which  urine  is  apt  lo  accu- 
mulate in  old  persons.  It  appears  small  and  contracted  in  the  fresh 
bladder,  but,  if  the  little  finger  be  introduced  into  it,  it  will  dilate 
considerably.  Immediately  behind  the  orifice  there  is,  in  some 
bladders,  a  slight  elevation  called  the  uvula.  It  is  composed  of  a 
portion  of  the  mucous  membrane  raised  up  by  an  accumulation  of 
the  prostatic  and  submucous  tissue,  but  is  rarely  of  sufficient  size 
to  interfere  with  the  passage  of  the  urine.  This  elevation  must  be 
distinguished  from  enlargement  of  the  third  or  middle  lobe  of  the 
prostate. 

The  orifices  of  the  ureters  are  situated  about  an  inch  and  a  half 
(j.<?  cm!)  Ijehind  the  urethra,  and  about  two  inches  (j  cm.')  apart. 
These  tubes  perforate  the  coats  of  the  bladder  obli<)uely,  and  slant 
towards  each  other,  standing  out  in  relief  under  the  mucous  mem- 
brane.* A  slight  ridge  proceeds  from  the  orifice  of  each  ureter  to 
the  neck  of  the  bladder,  looking  like  a  continuation  of  the  ureter 
itself  If  the  mucous  membrane  be  removed  from  these  ridges,  we 
find  that  they  are  produced  by  muscular  fibres.  .Sir  Charles  Bell.f 
who  first  drew  attention  to  them,  believed  them  to  be  of  use  in 
regulating  the  orifices  of  the  ureters,  and  named  them  the  muscles 
of  the  ureters. 

The  bladder  is  supplied  with  blood  by  the  superior,  midJle,  and  inferior  veiical 
arteries.  The  superior  comes  from  the  unoblilerated  portion  of  the  hypogastric; 
the  middle,  from  the  superior  vesical  or  the  internal  iliac ;  the  inferior,  from  the 


•  This  slanting  of  the  ureters  serves  all  the  uses  of  a  valve.  Tlie  urine  enters 
the  bladder,  drop  by  drop,  but  cannot  return,  because  the  internal  coal  is  pressed 
■gainst  the  other  side  of  the  orifice,  so  as  to  slop  it.  When  the  liladder  becomes 
thickened,  in  consequence  of  difficulty  in  passing  urine,  it  sometimes  happens  that 
the  urelen  lose  their  v.-ilvular  direction,  so  that  the  urine,  when  the  bladder  con- 
tracts, is  partly  forced  back  up  the  ureters:  the  result  is,  that  they  t)econie  dilated, 
and  the  pelvis  of  the  kidney  also. 

f  Mej.  CAir.  Trans.,  vo\.  iii.  He  says:  "  These  muscles  guard  the  orifices  ol 
the  ureters  by  preserving  the  obliquity  of  the  passage,  and  pulling  down  the 
eitreroilies  of  the  ureters  according  to  the  degree  of  the  contraction  of  the  bladder 
jeotrally." 
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anlerior  division  of  the  internal  Uiic  or  the  podic.  Small  branches  are  also  distrib- 
uted to  the  bladder  by  the  obturator  and  sciatic  arteries. 

The  veins  of  the  bUdder  form  large  plexuses  around  its  neck,  sides,  and  base, 
and  empty  themselves  into  the  internal  iliac  veins.  The  tymfhatics  follow  the 
course  of  the  veins. 

Its  ntrvis  are  derived  from  the  hy|)ogastric  and  sacral  plexuses ;  the  former  b 
chiefly  distributed  to  the  lop,  the  latter  to  the  neck  and  the  bottom  of  the  bladder. 


Prostate. 


Having  already  examined  the  form,  size,  and 
relations  of  the  prostate  (p.  492),  we  have  now 
to  make  out  its  lobes.  There  are  two  lateral  lobes  presenting  on 
their  upper  and  lower  surfaces  a  median  longitudinal  furrow,  the 
lower  groove  terminating  behind  in  a  deep  cleft ;  and  a  third  or 
middle  lobe.  The  middle  one  is  ])yriform  in  shape,  unites  the  lateral 
lobes,  and  is  situated  between  them  and  the  urethra.  In  health 
it  does  not  appear  like  a  separate  lobe ;  but  when  abnormally  en- 
larged, it  projects  toward  the  cavity  of  the  bladder,  and  acts  like* 
bar  at  the  mouth  of  the  urethra. 

Make  a  longitudinal  incision  through  the  upper  surface  of  the 
prostate  to  expose  the  urethra.  This  canal  nins  rather  nearer  to 
its  ujiper  than  its  lower  surface,  and  is  not  of  the  same  calibre 
throughout.  Tiiis  part  of  the  urethra  is  about  an  inch  and  a  quarter 
{j.i  cm.)  long,  and  about  J/j  of  an  inch  {8.j  mm.)  in  diameter.  It 
forms  a  sinus  in  the  interior  of  the  prostate,  described  byanatoraisU 
as  the  sinus  of  the  prostate,  into  which  the  ducts  of  the  proitate 
open.  Along  the  floor  of  the  sinus  is  a  longitudinal  ridge,  about 
three-quarters  of  an  inch  (jS  mm.)  in  length,  broad  and  elevated 
behind,  but  gradually  fading  in  front.  This  is  called  the  crest  of 
the  urethra,  and  the  most  prominent  part  of  it  is  named  the  ten 
montanum,  or  caput  gallinaginis,  frotii  its  supposed  resemblance  to 
the  head  of  a  woodcock.  On  each  side  of  this  prominence  the 
common  ejaculatory  ducts  open  (Fig.  186,  p.  501 ). 

Immediately  in  front  of  the  caput  gallinaginis,  in  the  middle  liD'i 
is  a  small  opening  which  will  admit  a  probe.  It  leads  backwards 
into  a  little  cul-de-.';ac  or  pouch  in  the  substance  of  the  prosute- 
This  pouch  is  described  as  the  analogue  of  the  uterus,  and  called 
the  utriculus  or  sinus  pocularis.  It  is  also  called  the  uterus  mastuhnus. 
It  is  of  a  pyriform  shape,  running  backwards  and  upwards  with  thf 
narrowest  part  at  the  orifice,  and  its  length  is  about  J^  of  an  inch 
((5  mm.).  It  ascends  between  the  lateral  lobes  of  the  prostate,  and 
beneath  the  middle;  its  coats  are  comparatively  thick  with  soiue 
muscular  tissue  enclosed  in  them,  and  it  is  lined  with  squamoui 
epithelium.  The  minute  orifices  of  the  ducts  are  seen  openii"-'  '" 
the  floor  of  the  prostatic  sinus.  The  substance  of  the  .:; 
permeated  by  the  divisions  and  subdivisions  of  the  ducts.  Tii  . 
not  visible  to  the  naked  eye,  but  if  traced  out  with  the  micr  ■■^i" 
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are  seen  to  terminate  in  blind  sacculated  extremities,  upon 
lich  the  capillaries  ramify  in  rich  j)rofusion.* 

The  prostate  is  surrounded  by  a  firm  capsule  of  filirous 

tissue,  and  is  cnni|>osed  of  muscular  as  well  as  glandular 

i  .  .__._...  tissue.     Nearly  two  thirds  of  it  is  made  up  of  unstriped 

|j      mvfi-ular  Ji/irts,  which  constitute  the  stroma  of  Ihe  gland,  and  have  the  follow- 

naiigetncnt:    enternally,  beneath  the  capsule,  ihey  form  a  thick   layer,  eon- 

is  behind  with  the  external  muscular  layer  of  (he  bladder;   and  in  front  Ihcy 

(■      arc  ^[tanged  in  a  circular  manner  round  the  urethra  at  its  vesical  orifice,  so  as  to 

form    in  conjunction  with  the  vesic.1l  muscular  (issue,  a  sphincter;    the  next  layer 

fortni  a  dense  interlacing  stratum  in  the  meshes  of  which  is  found  Ihe  glandular 

liasue  ;  the  deepest  layer  consists  of  1  thick  layer  of  circular  fibres,  blending  posteri- 


1I7.  Lowui  Part  op  thi  Human  Bladdrh  Laid  Opkn  :  showing  clear  part  or  trig. 
one.  ihe  tlit-like  open)ng<i  of  the  ureters,  the  divided  ureters  and  vctirculae  seminalcs:  the 
•tmti  prx»tatici»,  nnd  on  e.ich  fide  of  it  the  opegings  of  the  ejacuUlory  ducts,  and  below 
both  numerous  small  apertures  of  the  prostatic  ducts, 

ly  with  Ihe  interoal  vesical  muscular  layer,  and  continuous  in  front  with  those  of 

j|e   membranous  part  of  the  urethra.     The  anterior  part  of  the  prostate  is  chiefly 

uscular ;  posteriorly,  the  glandular  elements  predominate. 

!  '  e  gliinJiitar  tissue  consists  of  numerous  tubular  alveoli,  which  open   into 

eiini^aled  excretory  ducts  lined  with  column.ir  epithelium.     The  alveoli  are  con- 

~      »cd  together  by  connective  tissue,  associated  with  fibrous  prolongations  from 

capsule  of  the  gland,  and  with  the  muscular  tissue.     The  excretory  ducts  are 


f  *  Thi*  was  first  demonstrated  hy  the  late  Mr.  Quekelt.     The  same  anatomist 
\  alsc)  discovered  that  the  secreting  cells  of  the  gland  contain  calculi  of  micro- 
:  minuteness.     He  finds  them,  almost   without  exception,  in  the   prostate  at 
(leriod  of  life.     For  further   detail  concerning  ihem,   consult   the  article 
He  '  in  Todd's  Cytlop>tJi>i. 
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from  twelve  lo  twenty  in  number,  and  open  into  the  prostatic  siniu  in  the  Boor  of 
the  urethra.*  The  pro&tate  is  remarkable  for  its  dilntability.  If  a  small  incision 
be  made  through  the  anterior  part  of  the  glaoil,  the  />ase  iting  )t/t  enlirt,  the 
gland  maybe  dilated  by  the  finger  sufficiently  to  allow  the  extraction  of  even  targe 
calculi. 

Any  change  in  the  dimensions  of  the  prostate  affects  the  canal  which  runs 
through  it,  and  more  or  le&s  obstructs  the  flow  of  urine.  If  the  entire  gland  be 
uniformly  enlarged,  the  length  of  the  prostatic  urethra  is  increased ;  if  the  enlarge- 
ment preponderate  at  one  part  more  than  another,  then  the  canal  will  deviate  roots 
or  less  from  its  natural  track,  and  assume  a  more  angular  or  a  lateral  curve  accord- 
ing to  the  part  enlarged.  When  the  midille  lobe  becomes  enlarged,  there  arises, 
at  the  neck  of  the  bladder,  a  growth  which  will,  in  proportion  lo  its  size,  more  or 
less  obstruct  the  ]iassage  of  the  urine.  In  the  efforts  made  to  introduce  a  calheter 
into  the  bladder.  It  sometimes  happens  that  the  end  of  the  instrument  is  pushed 
through  this  bypeitrophied  lobe. 

The  prostate  is  supplied  with  arttries  from  the  internal  pudic,  the  inferior 
vesical,  and  the  hxmorrhoidal ;  its  veins  form  a  plexus,  the  prostatic,  around  the 
gland,  receiving  in  front  the  dorsal  vein  of  the  penis,  and  ending  behind  in  the 
internal  iliac  vein ;  its  ntrves  are  derived  from  the  hypogastric  plexus,  and  are 
interspersed  with  ganglion  cells;  the  lympkalia  pass  to  the  internal  iliac  glands. 
The  external  appearance  of  these  bodies,  each  of  uhicfa 
Vesiculse  Seminales.  consists  of  a  tube  coiled  u|x>u  itself,  has  l>een  already 
described  (p.  492).  Respecting  their  structure,  we  find 
that  they  have  an  txlernal  or  connective-lissui  coat  derived  from  the  redo-vesical 
fascia;  a  middit  or  »;/«r«/ar, consisting  of  superticial  fibres  arranged  Iransrenely, 
and  of  deep  fibres  arranged  longitudinally,  and  continuous  wilh  those  of  the 
urethra ;  and  an  internal  or  mucous,  which  is  lined  by  a  scaly  epithelium,  and 
presents  a  honeycoml>ed  structure,  not  unlike  that  of  the  gall-bladder.  The  doct 
emerges  from  the  anterior  part  of  the  vesicula,  and  joins  at  an  acute  angle  the  tu 
deferens  behind  the  prostate,  to  form  the  common  ejaculaloiy  duct  |p.  489].  lis 
arteries  come  from  the  inferior  vesical  and  middle  hiemorrhoidal ;  iu  vetHs  pass  lo 
the  internal  iliac  vein,  and  its  nerve!  arc  derived  from  the  hypogastric  plexus. 
'I'he  function  of  thcA  bodies  is  titofold — they  act  as  reservoirs  lor  the  semen, ■>«) 
secrete  a  fluid  acces.sory  to  generation. 

Cowoer's  Glands  ^^'^  glands  of  Cowper  have  been  examined  in  situ  in 

'^  '  the    dissection    of  the    i>erineum    (p.  477).      They  «t« 

placed  close  lo  the  urethra,  one  on  either  side,  immediaiely  behind  the  bulb  and 
between  the  two  laycis  of  the  triangular  ligament.  They  consist  of  a  number  of 
lobules  united  by  firm  connective  tissue,  and  their  collective  size  is  somewhat 
larger  than  a  pea.  Each  pours  its  secretion  by  a  minute  duel,  about  an  inch  [ij 
cm.)  long,  into  the  bullxius  part  of  the  urethra.  The  use  of  these  glands  U  analo- 
gous to  that  of  the  vesiculx  seminales  and  the  prostate — namely,  lo  pour  into  the 
urethra  a  fluid  accessory  in  some  way  to  generation.  They  are  found  in  all  sua 
malia,  and  in  some,  e.g. ,  the  mole,  they  increase  in  sire  penudically  with  ike 
testicle. 

The  urethra  is  the  canal  which  extends  from 
the  bladder  to  the  end  of  the  penis,  and  serves 
not  only  as  the  outlet  for  the  urine,  but  to  transmit  the  secretion 


Urethra. 


*  In  the  ducts  of  the  prostate  we  often  find  small  calculi,  of  a  tirowu  colov, 
consisting  of  phosphate  of  lime.  Cases  are  sometimes  met  wilh  in  which  Ihrtf 
calculi  by  degrees  attain  a  considerable  sire,  and  distend  the  prcutate  into  a  ac 
which,  when  examined  by  the  rectum,  feels  not  unlike  a  bag  of  tiutrbles. 
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the  testicles  aDd  the  several  glands  accessory  to  generation.  It 
ics  in  length  from  eight  to  nine  inches  {20-22.$  cm.},  and  is 
ivided  into  three  portions,  according  to  the  different  structures  by 
Irhich  it  is  surrounded  in  different  parts  of  its  course.  The  first 
neb  and  a  quarter  (j./  cm.^  is  surrounded  by  the  prostate  gland, 
Hd  is  called  the  prostatic  portion;  the  next  three-quarters  of  an 
jch  (/.?  mm.')  which  passes  under  the  pubic  arch,  is  surrounded  by 
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FiCt   iM,— SlUK   ViKW   OF   THH    PvLVIC    ViSCKHA* 

(Taken  from  a  Photograph. ) 

,  EAMmtl  tphlncter,  a.  Intemul  ^ohincier.  3.  Levator  aiil  oitihrough.  4.  Accelerator  nrtnae. 
%.  MetDbmnout  pari  oflhv  urethra,  surrounded  bjr  compre9»or  mu!u:lc.  6.  Proxtiite  eUiuI. 
7.  Ve\JciiU  Mminalis.  B.  Ureter.  9.  Va>  deferens.  10.  Cru»  penl*  dividcti.  it.  THun* 
gnlki  Ugament.     is.  Superficial  perineal  faKia.     13.  Rectum. 


be  compressor  urelhrse,  and  is  termed  the  membranous  portion  i  the 
mainder  of  its  course,  about  six  inches  {^14  cm.)  in  len^^th,  is  con- 
lined  in  the  corpus  spongiosum,  and  is  called  the  spongy  portion, 
fhc  length  of  the  urethra  will  vary  much  in  difTereni  subjects,  and 
Ccording  to  the  condition  of  the  penis. 
The  direction  of  the  urethra,  when  the  penis  hang,s  ft^cc\4^Sa 
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A  B  C 

1B9. — Thansvuksb  Suctions  op  thk  Urkthka. 


A.  Through   the   prostate.     B.  Through   the  corpus 
spongiosum.    C.  Through  the  glans  peois. 


like  the  letter  S  reversed;  but  if  the  penis  be  held  straight,  the 
canal  forms  only  one  curve  through  the  pubic  arch,  with  the  con- 
cavity upwards.  The  degree  of  this  curvature  varies  at  different 
periods  of  life.  In  the  child,  the  bladder  being  more  an  abdominal 
than  a  pelvic  viscus,  the  curve  forms  part  of  a  much  smaller  circle 
than  in  the  adult ;  but  it  gradually  widens  as  age  increases,  and 
catheters  are  sha|)ed  accordingly.  However,  the  parts,  when  in  a 
sound  state  will  yield  sufficiently  to  admit  the  introduction  of  a 
straight  instrument  into  the  bladder.  A  straight  staff  is  sometimes 
used  ill  lithotomy. 

In  its  contracted  state,  the  sides  of  the  urethra  are  in  close  appo- 
sition ;  the  appearance  it 
presents  on  a  transverse  sec- 
tion differs  in  the  different 
partsofitscourse.  Through 
the  glans  it  is  flattened 
vertically ;  through  the 
prostate  it  is  cresccntic, 
with  its  convexity  upwards, 
owing  to  the  veru  monta- 
num.  But  throughout  the 
rest  of  its  course  the  canal  exhibits  on  section  ihc  appearance  of « 
transverse  slit  (Fig.  189). 

The  urethra  must  be  laid  open  from  end  to  end  along  its  roof,  to 
see  that  the  canal  is  not  of  uniform  calibre  throughout.  The  ex- 
ternal orifice  is  the  narrowest  and  the  le.ist  dilutable  part ;  so  that 
the  urine  may  be  expelled  in  a  jet.  Therefore,  any  instrument 
which  will  enter  the  meatus  ought  to  pass  into  the  bladder,  if  there 
be  no  stricture.  The  junction  of  the  membranous  with  the  bulbous 
part  is  almost  as  narrow. 

The  prostatic  portion  of  the  urethra  has  been  described  with  the 
prostate  (p.  504)  ;  the  membranous  portion  with  the  anatomy  of  the 
side  view  of  the  pelvic  viscera  (p.  493). 

The  spongy  portion,  so  termed  because  it  is  surrounded  by  the 
erectile  tissue  of  the  corpus  spongiosum,  is  about  six  inches  (/./  cm.) 
long.  That  part  of  it  running  through  the  bulb  is  called  the 
bulbous  portion,  and  is  the  most  dilatable  part  of  the  urethra 
except  the  prostatic.  In  the  centre  of  the  glans  penis  the  canal 
widens  into  a  sinus  termed  fossa  navicularis ;  its  tennination, 
at  the  meatus  urinarius,  is  the  most  contracted  jjart  of  (Ik 
urethra. 

The  most  dilatable  part  of  the  urethra  is  the  prostatic.  Even 
the  narrowest  parts  of  the  canal  must  admit  of  considerable  dila- 
tation, since  calculi  of  from  y^  to  )n,  of  an  inch  (/i  to  8  mm.)  in 
diameter  can  pass  through  it. 
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The  common  ejaculatory  ducts  (Fig.  i86,  p.  501)  open  into  the 
static  part  of  the  urethra,  by  the  side  of  the  veru  montanum. 
ducts  of  Cowper's  glands  open  into  the  bulbous  part.  Besides 
e  glands,  a  number  of  ducts  open  into  the  urethra,  proceeding 
>m  small  glands  situated  in  the  submucous  tissue.  These  ducts, 
«lled  ihe  j^/ant/s  of  Litirt,  or  lacuna,  are  large  enough  to  admit  a 
istle,  and  run  in  the  same  direction  as  the  stream  of  the  urine. 
lost  of  them  are  on  the  lower  surface  of  the  urethra ;  but  one, 
illed  laaina  magna,  is  on  the  the  upper  surface,  about  one  inch 
id  a  half  (j.iJ  cm.')  down  the  canal. 

The  urethra  is  composed  of  three  coats — a  mucous,  muscular, 
id  erectile. 

The  mucous  coat  is  continuous  posteriorly  with  that  nf  the  bladder,  and  it  sends 

3wn  proIongatinn«  into  the  various  ducts  which  open   into  it.     It   is   arranged 

longitudinal   fulds  in  the  membranous  and  spongy  portions,  and  is  lined   by 

Jumnor  epithelium  except  near  the  glans,  where  there  are  papiike,  covered  with 

quamnus  epithelium  ;  this,  therefore,  is  the  most  sensitive  part. 

ISenealh  the  mucous  membrane  is  a  double  layer  of  unstriprd  muscular  tissue, 

l»e   superficial  fibres  being  arranged  longiludinally,  the  internal  fibres  circularly. 

Hie  superficial  fibres  are  continuous  with  those  of  the  bladder,  the  external  fibres 

which  surround  the  spongy  portion  of  the  arelbra,  being  placed  between  it  and 

xius  capsule  ;  the  deeper  fibres  of  the  bladder  pass  forwards,  surrounding  the 

Italic  urethra,  and   subsei^uently  the  spongy  urethra,  imniedintely  beneath  the 

kucous  membrane.     Between  the  mucous  and  muscular  coats  is  a  layer  of  areolar 

sue,  the  submucous  tissue. 

he  erectile  coal,  a  thin  stratum   of  erectile  tissue  derived   from  the  corpus 
ngiosum,  extends  from  this  body  round  the  membranous  and  the  prostatic  por- 
;  of  the  canal. 

I.aslly,  the  urethra  is  provided  with  a  ctosely-set  network  of  lymf'hnlic  vessels, 

rhicb  has  been  demonstrated  by  quicksilver  injections.     They  run  from  behind, 

rards,  and  join  the  lymphatics  of  the  glans  penis.     Eventually,  their  contents 

:  transmitted  down  the  great  trunks  on  the  dorsum  penis  to  the  inguinal  glands. 

<,  explains  the  pathology  of  a  bubo. 

The  penis  is  a  pendulous  organ  through  which 
runs  the  urethra  for  three-fourths  of  its  course  ; 
consists  of  a  root,  a  body,  and  the  glans  penis.  The  root  is  the 
broadest  ]-)art,  and  is  connected  by  two  crura  to  the  rami  of  the 
»ubic  bones;  its  dorsum  being  supported  by  a  strong  elastic 
jspensory  ligament,  which  is  attached  to  the  symphysis  pubis. 
The  body  is  cylindrical,  consisting  of  the  two  corpora  cavernosa 
the  corpus  spongiosum.  The  glans  is  the  expanded  extremity 
rhich  presents  at  its  apex  the  orifice  of  the  urethra,  and  at  its 
isc  where  it  is  attached  to  the  body  there  is  a  deep  circular 
roove,  the  cervix,  the  elevated  margin  in  front  being  called  the 
9rona  glanttis.  In  these  situations  are  a  number  of  tniinute 
fbaceotis  glands,  glaniliiht  Tysonii  odori/ene,  which  secrete  a 
ebaceous  substance,  called  smegma  preputii.  The  surface  of  the 
U  has  no  sebaceous  glands,  but  is  covered  with  minute  vascular 
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papillse,  endowed  with  keen  sensibility  by  the  dorsal  nerves  of  the 
penis.  The  skin  of  the  penis  is  remarkably  thin  and  extensib" 
and  connected  to  the  body  of  the  organ  by  loose  areolar  tissi 
destitute  of  fat.  At  the  extremity  the  skin  forms  the  prepuce, 
or  foreskin,  for  the  protection  of  the  glans;*  and  the  thin  fold 
which  passes  from  the  under  surface  of  the  glans  to  the  prepuce 
is  called  fmnum  preputii.  The  skin,  altered  in  character,  is 
reflected  over  the  glans,  to  which  it  is  intimately  adherent,  and 
at  the  orifice  of  the  urethra  is  continuous  with  the  mucous  mei 
brane. 

The  bulk  of  the  penis  consists  of  two  parallel  cylindrical  bodiei; 
of  erectile  structure,  named  from  the  appearance  of  their  interior 
corpora  cavernosa.  In  a  groove  along  their  under  surface  is  lodged 
a  tiiird  cylindrical  body,  the  corpus  spongiosum,  composed  of  vascu 
lar  spongy  tissue,  through  which  runs  the  uretiira  ;  an  ex{)ansion  of 
Ihis  at  the  end  of  the  organ  forms  the  glans.  These  structures, 
then — the  corpora  cavernosa  and  the  corpus  spongiosum — together 
form  the  jtenis ;  though  the  corpus  spongiosum  appears  closely 
united  to  the  corpora  cavernosa,  yet  it  is  quite  distinct  from  them, 
as  shown  in  the  transverse  section  (Fig.  190). 
_  _  The  corpora  cavernosa,  placed  side  by  side, 

oTpora  avemosa.  constitute  more  than  two-thirds  of  the  bulk  of 
the  penis.  Each  commences  posteriorly  by  a  gradually  tai>ering 
portion,  called  the  crus  penis,  which  is  attached  along  a  groove  in 
the  rami  of  the  ischium  and  os  pubis,  where  it  is  embraced  by  the 
erector  )>enis  (p.  472).  The  two  crura  converge,  come  into  appo- 
sition at  the  root  of  the  penis,  prior  to  which  each  presents  an 
enlargement,  less  in  man  than  in  some  animals,  called  the  bulb  of 
the  corpus  cavernosum ;  they  then  run  together,  side  by  side,  to  form 
the  body  of  the  organ.  Anteriorly,  each  terminates  in  a  round  ~ 
extremity,  received  into  a  corresponding  depression  in  the  glai 
to  which  it  is  connected  by  fibrous  tissue. 

A  section  through  the  corpus  cavernosum  shows  that  its  interii 
is  composed  of  a  delicate  reticular  structure,  surrotmded  by  a  wlif 
fibrous  and  elastic  coat,  from  A  to  .^  of  an  inch  (/  to  2  mm.) 
thickness,  and  is  separated  from  its  fellow  by  a  fibrous  septum  cat' 
the  septum  pectinifonne. 

•  When  the  foreskin  is,  from  birth,  so  tight  that  the  glans  cannnt  tie  uiicn«n 
such  a  state  is  called  a  congcnitnl  pliymosis.     This  condition  occasions  00  mta 
venience  in  childhood,  but  is  apt,  after  pulierty,  to  become  troublesome  and  ■ 
so  that  it  mny  lifcome  necessary  to  slit  up  the  prepuce  and  sri  the  glans  a! 
In  persons  who  have  a  tight  foreskin,  it  sometimes  hap|)«ns  that,  wbc- 
has  been  uncovereil,  the  prepuce  cannot  be  again  ilrawn  over  it :  i! 
paraphymosis.      The  neck  of  the  glans  becomes  tightly  girl;  great  ill- 
inflammation  are  the  consequences  unless  the  foreskin  be  reduced. 
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The  septum  pectiniforme  a  a  median  vertical  partition  between  the  two  corpora 
caveniosa;  it  is  only  complete  near  the  root  of  the  penis;  along  the  rest  of  the 
organ  there  are  vertical  slils  in  it,  giving  it  the  appearance  of  a  comb ;  hence  its 
name.  Through  the  interv.ils  in  this  partition  the  blooil-vessels  of  the  two  corpora 
cavernosa  communicate  freely  with  each  other. 

The  fibrous  invtUtntnl  is  thick  and  strong,  and  consists  of  longitudinal  bundles 
of  white  fibrous  tissue,  intermingled  with  yellow  elastic  fibres.  Krom  the  interior 
of  the  fibrous  coat  numerous  delicate  septa,  Iraieculu,  pass  into  the  interior  of  the 
corpus  cavernosura,  intersecting  each  other  in  all  directions,  dividing  it  up  into  a 
multitude  of  small  spaces.  This  trabecular  tissue  consists  of  fibrous  lamella:,  with 
elastic  and  some  non-striated  muscular  tissue.  The  spaces,  lined  by  a  layer  of 
flattened  epithelium  cells,  similar  to  that  of  veins,  communicate  freely  with  each 
other,  as  may  be  readily  ascertained  by  blowing  air  into  the  penis ;  they  are 
smaller,  and  their  component  septa  thicker  at  the  circumference  than  in  the  centre 
of  the  corpora  cavernosa,  at  the  root  than  towards  ihe  glans.  Each  corpus  caver- 
Qosum  thus  consists  of  innumerable  spaces  mainly  occupied  by  dilated  venous 
sinuses,  from  which  the  blood  is  conveyed  by  the  dorsal  vein,  the  prostatic  plexus, 


f,  a  V.  a  n. 

/  / 


EYk.  190.— TaamvaasB  S«cnr>M  or  th«  MinoLS  Thud 

ff.  Nerve.    «.  Artery,    «'.  Vein. 


Skin. 

Superficial  fascia. 


Fibrous  coat  of  c.  c. 
Corpus  cavcrnosum. 
Urethra. 

Corpus  spongiosum. 
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and  the  pudendal  veins.     When  the  penis  is  flaccid,  these  spaces  are  empty ; 
I        when  it  is  erect,  they  are  distended  with  blood. 

^L  The  arteries  of  the  corpora  cavernosa  come  from  the  branches  of  the  pudic 
^Bl(p.  47S),  which  enter  the  inner  side  of  each  crus,  ax  its  Inilbuus  enlargement,  and 
^Hproceed  forwards  near  the  septum,  distributing  numerous  ramifications.  These 
^H«re  supported  in  the  miildle  of  tlie  fibrous  Irubecul.i.',  and  end,  some  in  capillaries 
^"  which  convey  their  blood  at  once  into  the  iiitertrabecular  spaces;  others  in  tendril- 
like  prolongations  with  dilated  enlrcmities  which  project  into  the  spaces,  called 
ktliciite  iirltrits  by  MUller,  and  which  open  directly  into  the  cavities  of  the  veins 
by  funnelshiped  orifices.  The  helicine  arteries  are  absent  near  the  glans,  and 
are  best  marked  at  the  root  of  the  penis.  The  peculiar  appearance  which  they 
esent  when  distended  with  injection  is  due  to  the  fact  that  they  are  bound  down 
I  lh«  trabecular  lissne  by  fibrous  bands. 

The  blood  from  the  intertrabecuUr  spaces  of  the  penis  returns,  partly  through 

tins  which  pass  out  on  the  upf>er  surface  of  the  penis  into  the  dorsal  vein  (which 

lins  the  prostatic  plexos),  partly  through  the  deep  veins   which   leave  the  inner 

side  of  each  crus  and  the  bulb  to  join  the  internal  iliac. 
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The  corpus  spongiosum  is  the  erectile  tissue 
orpus  pongiosura.  ^j,jpj,  surrounds  the  urethra  as  it  runs  along 
the  penis.  It  commences  in  the  middle  of  the  perineum,  anterior 
to  the  triangular  ligament,  in  a  bulb-like  form  — the  bulb — and  at 
the  end  of  the  penis  it  ex])ands  to  form  \.\\^  glans penis.  It  receives 
posteriorly  an  expansion  from  the  triangular  ligament,  and  presents 
a  median  groove,  marking  its  development  from  two  lateral  halves. 
The  urethra  does  not  pass  through  the  middle  of  the  sjjongy  body, 
but  rims  nearer  to  its  upper  surface.  The  bulb  hangs  more  or  less 
pendulous  from  the  urethra,  and  is  surrounded  by  the  accelerator 
urina;  muscle  (p.  472).  In  old  j>ersons  it  extends  lower  down  than  in 
children,  and  is,  consequently,  more  exposed  to  injury  in  lithotomy. 

Tbe  corpus  spongiosum  has  a  fibrous  coat  resembliDg  very  much  the  external 
fibrous  investment  of  the  corjius  cavernosum,  hut  it  is  thinner,  whiter,  and  com- 
osed  of  more  elastic  tissue.  The  reticular  structure  is  also  finer,  and  the 
fcavemous  meshes  smaller,  and  arranged  in  a  longitudinal  direction.  Plain  muscu- 
lar fibres  surround  the  urethra,  and  they  are  also  found  in  considerable  amount  in 
the  external  lilirous  coat. 

Its  interior  consists  of  erectile  tissue,  composed  of  a  plexus  of  minute  tortuous 
veins,  lined  by  a  single  layer  of  llatlened  endothelial  cells,  and  which  communicale 
very  freely  with  each  other.  This  is  easily  demonstrated  by  injecting  the  dorsal 
vein  of  the  penis  with  wax.  In  this  way,  we  not  only  fill  the  spongy  botiy,  but  also 
the  glaos,  and  the  large  veins  which  form  the  plexus  round  the  contna  glandis. 

The  iieins  return  the  blood  ;  some  by  small  veins,  which  emerge  from  theglans 
and  collect  on  the  dorsal  surface  to  form  the  dorsal  vein ;  others  pajs  into  tbe 
dorsal  vein,  either  through  the  corpora  cavernosa,  or  by  curving  round  the  sides  of 
the  corpora  cavernosa;  but  by  far  the  larger  number  join  the  prostatic  and  the 
pudic  veins,  communicating  also  with  the  subcutaneous  veins  of  the  penis  and  tbe 
scrotum. 

The  nerves  of  the  penis  are  ^t  pudic  and  its  superficial  perineal  brtkmk.  The 
largest  branches  run  along  the  dorsum  to  the  surface  of  the  gUns;  a  few  onljr 
enter  the  erectile  tissue  of  the  or^an.  The  pudic  nerve  and  its  branch  supf<ly  tbe 
skin  and  the  mucous  membrane.  Some  of  the  filaments  distril>ute<l  to  the  glans 
[bave  coimccted  with  them  Pacinian  bodies,  and  some  end  in  simple  and  compuuod 
end-bulbs.  The  erectile  tissue  is  supplietl  by  numerous  t'llamenls  proceeding  &D111 
the  kyfogastric  plexm. 

The  lymf  holies  consist  of  a  superficial  and  a  deep  set ;  tbe  super/tcial,  proceed, 
ing  from  the  glans  and  the  integument  of  the  penis,  join  the  inguinal  glands.  The 
lymphatics  of  the  glands  communicate  freely  all  round  it :  this  explains  why  a  vco- 
ereal  sore  on  one  side  sometimes  alTecls  the  inguinal  glands  on  the  other.  The 
deef'  lymphatics  from  the  corpora  cavernosa  and  the  corpus  spongiosum  piss  t^ 
neaih  the  pubic  arch  and  join  the  lymphatics  of  the  pelvis. 


DISSECTION  OF  THE  FEMALE  PELVIC  VISCERA. 

After  the  removal  of  the  left  innominate  bone,  as  described  in 

„._,      .        ,  .     ^       the  dissection  for  the  side  view  of  the  nule 
Side  view  of  the  Fe-         ...  ,  j   ui  j 

male  Pelvic  Organs.  V^^"^^  viscera,  the  vagina,  rectmn.  and  blad- 
der should  be  moderately  distended,  the  twu 
former  with  tow,  the  latter  with  air.     This  done,  the  reflections  of 


THE  VAGINA. 
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Pelvic  Fascia. 


the  peritoneum  must  be  traced,  the  description  of  which  will  be 
found  in  the  dissection  of  pelvic  viscera  from  above  (Fig.  171,  p. 
466).  After  this,  clean  off  the  peritoneum,  and  make  out  (he  |>elvic 
ia  and  its  prolongations. 

To  the  description  of  the  fascia  already  given 

in  the  dissection  of  the  male  pelvis  (p.  484), 
nothing  need  be  added,  except  that  from  the  side  of  the  pelvis  it 
is  reflected  over  the  side  of  the  vagina  and  the  uterus,  as  well  as  the 
bladder. 

It  is  this  fascia  which  in  great  measure  supports  the  uterus  in  its 
proper  level  in  the  pelvis.     When,  from  any  cause,  the  fascia  be- 
comes relaxed,  there  is  a  liability  to  prolapsus  uteri. 
Levator  Ani.  ^"'o''  ''^^  description  of  this  muscle,  see  p.  493. 

The  female  bladder  is  broader  transversely, 
Bladder.  and,  upon   the  whole,  more  capacious*  than 

the  male.  The  vesical  plexus  of  veins  is  not  so  large,  and  there  are 
no  vasa  deferentia  or  prostate  gland.  The  short  urethra  has  a 
constrictor  muscle,  as  in  the  male,  and  is  supported  in  a  similar 
manner  by  the  pelvic  fascia. 

„  Though   the   veins    round    the   neck   of   the 

ateut  the'vagina.     l^'adder  are  comparatively  small  in  the  female, 

attention  should  he  directed  to  the  plexus  of 
large  veins  which  surround  the  vagina.  They  communicate  freely 
with  the  veins  about  the  rectum,  and  empty  themselves  into  the 
internal  iliac.  Their  congestion  in  pregnancy  sufficiently  accounts 
for  the  dark  colour  of  the  vagina  and  the  external  organs,  and  the 
uent  occurrence  of  hiemorrhoidal  tumours.  These  veins  must 
removed,  with  the  connective  tissue  in  which  they  are  embedded, 
tore  a  clear  view  of  the  i)arts  can  be  obtained. 

The  urethra   has  already  been   described  (p. 

481).  But,  in  the  side  view  of  the  parts,  we 
have  the  opportunity  of  observing  how  closely  the  bladder  and 
urethra  are  connected  to  the  upper  wall  of  the  vagina ;  and  we 
can  understand  how,  in  cases  of  protracted  delivery,  it  sometimes 
hapfiens  that  the  contiguous  coat  of  the  bladder  and  the  vagina 
give  way,  and  that  a  fistulous  communication  remains  between 
them,  through  which  tirine  constantly  dribbles. 

It  is  necessary  to  slit  open  the  whole  of  the 

vagina  along  the  side  to  obtain  a  clear  idea 
of  the  manner  in  which  it  embraces  the  lower  end  of  the  uterus, 
and  of  the  extent  to  which  the  neck  of  the  uterus  projects  into  it. 
Fig.  17'.  P-  466). 
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Vagina. 


i  isoaljr  10  from  force  of  habit,  for  the  organ  is  really  smaller  ilian  in  tVic 
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The  length  of  the  vagina,  in  the  unimpregnated  adult,  is  about 
four  inches  (/o  cm.)  on  its  anterior  wall,  and  between  five  and  six 
(/^.j'  to  /j  cm.')  along  its  posterior  wall,  owing  to  its  curved 
direction.*  It  may  be  more  or  le<»,  the  difference  in  each  case 
depending  upon  the  depth  of  the  pelvis,  the  stature,  and  age  of  the 
individual.  The  vagina,  however,  is  never  so  long  that  we  cannot, 
during  life,  feel  the  neck  of  the  uterus  projecting  at  the  top  of  it, 
higher  up,  or  lower  down,  according  to  circunistanres.  For 
instance,  it  is  a  little  lower  down  in  the  erect  than  in  the  recumbent 
position  ;  again,  in  the  early  months  of  utero -gestation  the  uterus 
descends  a  little  into  the  vagina,  so  that  this  canal  becomes  shorter: 
the  reverse  holds  good  when  the  uterus  begins  to  rise  out  of  the 
pelvis. 

The  axis  of  the  vagina  is  slightly  curved  with  the  concavity 
u|)wards  ;  it  corresponds  with  ihe  axis  of  the  outlet  of  the  f>elvis. 

The  width  of  the  vagina  is  not  uniform  throughout.  The 
narrowest  part  is  at  the  orifice  ;  it  is  also  a  little  constricted  round 
the  neck  of  the  uterus.  The  widest  part  is  about  the  middle  :  here 
a  transverse  section  through  it  presents  the  appearance  of  a  broad 
horizontal  fissure.  If,  therefore,  you  would  insert  the  bivalve 
speculum  with  the  least  amount  of  pain,  the  blades  of  the  speculum 
should  be  vertical  when  introduced  into  the  orifice,  and  afterwards 
turned  horizontally. 

The  vagina  consists  of  a  mucous  coat,  of  a 
muscular  coat,  and  of  an  external  coal  of 
erectile  tissue. 


Structure  of  the 
Vagina. 


The  niHcous  mtmbrant  is  of  a  pale  rose  colour,  continuous  above  with  ihal  of 
the  ulerus,  and  below  will)  the  integument  of  the  labia  majora.  It  is  rough  ami 
furrowed,  especially  near  the  orifice,  and  it  presents  two  longitudinal  ridges — 
lolumnir  mgnrum — which  run,  one  along  the  anterior,  the  other  along  tJie 
(xislerior  wall.  From  each  side  of  these  proceed  a  series  of  transverse  ridges^ 
ri4gir — with  rough  margins  directed  forwards.  They  are  well  market!  in  virgiaj. 
but  repeated  parturition  and  increasing  age  gradually  smooth  them  dowo.  The 
use  of  the  vagina!  rug.e  is  to  excite  the  sensibility  of  the  glans  in  coition.  They 
themselves  also  pos.<iess  keen  sensibility,  being  richly  endowed  with  papilLr.  The 
mucous  membrane  is  provided  with  numerous  papilla;,  conical  in  shape,  *od 
covered  with  a  thick  lining  of  squamous  epithelium.  In  the  submucous  lisne, 
which  is  very  loose,  there  is  a  good  deal  of  muscular  tissue,  with  a  considerablf 
venous  plexus,  forming  a  kind  of  erectile  tissue;  in  it,  also,  are  found  an  ahun- 
daot  supply  of  muciparous  glands,  which  increase  in  size  and  numtier  towards  the 
uterus. 

The  muicular  coat  is  arranged  in  two  layers,  a  longitudinal  and  a  circular,  be 
tween  which  there  may  be  demonstrated  a  number  of  interlacing  fibres  passing 
from  one  to  the  other  layer.  The  longiludinal  fibres  are  contJouous  with  lb' 
superfici.il  muscular  fibres  of  the  uterus,  while  the  laHer  are  chiefly  aggrc^ted  ti 


kU  Is  tubjed  to  great  variations,  eapectaltjr  in  the  African,  where  H  ii  bagC 

*e  capacious.     (.\.  II.) 
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Uterus. 


:  orifice  of  Ihe  vagina,  fonning  a  kind  of  sphincter  muscle,  which  is  continuous 
the  external  sphincter  ani.  Superiorly,  the  vagina  is  intimately  attached  to 
be  necl.  of  the  uterus,  while  to  the  rectum  it  is  but  loosely  connected. 

The  eifcliU  lismt  founil  in  the  connective  tissue  forms  the  chief  .strength  of 
be  vagina,  licing  alioiit  one-twelfth  of  an  inch  in  thickness.  If  this  coat  be 
Dinulely  iojecled,  we  find   that   it  is  composed   mainly  of  a  plexus  of  veitis  sur- 

nded  with  numerous  fiisciculi  of  unstriped  muscular  libres. 

The  Uterus  is  the  hollow  muscular  organ 
which  receives  the  ovum,  retains  it  for  nine 
nioiUhs  to  bring  it  to  maturity,  and  then  expels  it  by  virtue  of  its 
muscular  walls.  Its  situation  and  peritoneal  connections  have 
been  described  (p.  465).  Its  axis  slants  forwards,  so  that,  upon 
the  whole,  the  axis  of  the  vagina  and  uterus  describes  a  curve 
nearly  parallel  to  the  axis  of  the  pelvis.  The  uterus,  then,  is  so 
situated  that  it  is  ready  to  rise  out  of  the  pelvis  into  the  abdomen 
afier  the  embryo  has  attained  a  certain  size. 

I  The  uterus  in  the  unimpregnated  state  is  pyriform,  or  rather  tri- 
angular, with  the  angles  rounded,  and  is  somewhat  flattened  antero- 
posteriorly.  It  is  retained  in  its  position  by  the  broad  and  round 
Kgamenls,  and  measures  about  three  inches  (7.5  cm.)  in  length, 
pro  (j  cm.)  in  its  broadest  part,  and  one  inch  (2.5  cm.)  thick 
ID  its  upper  part,  and  weighs  from  an  ounce  (_28yi  gm.)  to  an 
Ounce  and  a  half  i,44]A  g"'.) ;  but  there  is  a  variety  in  this 
respect,  arising  from  age,  the  effect  of  pregnancy,  and  other 
causes. 
,  For  convenience  of  description  the  uterus  is  divided  into  the 
^Ubndus,  the  body,  and  the  cervix. 

^n  The /u»iius  is  applied  to  the  broadest  part,  which  lies  above  the 
r  level  of  the  Fallopian  tubes,  and  is  completely  invested  by 
Lperitoneum. 

^K  The  I'oJy  is  the  central  part,  and  gradually  narrows  down  to  the 
P^ervix.  Its  lateral  margins  are  nearly  straight,  and  give  attach- 
ment, respectively,  from  above  downwards,  to  the  Fallopian  tube, 
^^he  round  ligament,  the  ligament  of  the  ovary,  and  the  broad  liga- 
^■lent ;  its  anterior  surface  is  flat,  and  for  full  three-fourths  of  its 
^^xtent  is  covered  with  peritoneum  ;  its  posterior  surface  is  convex, 
and  is  entirely  invested  with  peritoneum. 

The  ceri'ix  is  the  lower    narrow   part  which  projects  into    the 

ina.     The  vagina  is  very  closely  attached  round  the  neck  of  the 

:enis  ;  observe  that  it  is  attached  higher  up  behind  than  in  front. 

the  free  end   of  the  cervix  there  is  a  transverse  slit,  the  os  uteri, 

tinded    in  front  by  the  anterior  lip,  behind  by  the  posterior  lip. 

Postjxjning  for  the  present  the  examination  of  the  interior  of  the 

vagina  and   the  uterus,  let  us  pass  on  to  the  vessels  and  nerves  of 

])ese  organs. 
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STRUCTURE   OF  THE   UTERUS. 


Uterine  and  Vaginal 
Arteries. 


Nerves  of  the 
Uterus. 


The  uterus  is  supplied  by  the  uterine  arteries 
derived  from  the  internal  iliac,  and  also  by 
the  ovarian  arteries ;  the  vagina  by  the  va- 
ginal arteries  from  the  same  source  ;  and  the  ovaries  by  the  ovarian 
arteries  (which  correspond  to  the  spermatic  arteries  in  the  male) 
given  off  from  the  abdominal  aorta  just  below  the  renal  arteries. 

The  uterine  (trttry  proceeds  from  the  anterior  division  of  the  internal  ili»e, 
lowariJs  the  neck  of  the  uterus,  l>etween  the  layers  of  the  lin>ail  ligament,  and 
then  ascends  Inrtuously  hy  the  side  of  the  uterus,  giving  off  numerous  branches  to 
it,  which  anastomose  freely  with  each  other,  and  with  a  small  branch  from  the 
ovarian  artery.  The  fundus  of  the  uterus  is  mainly  supplied  with  branches  finini 
the  ovarian  arteries. 

The  vaf^nal  artery  rami6es  along  the  side  of  the  vagina,  and  distributes  branches 
to  the  lower  part  of  the  bladder  and  the  rectum. 

The  veim  of  large  size,  corresponding  with  the  arteries,  form  the  uterine  simaca 
and  the  vaginal  plexuses,  which  empty  themselves  into  the  internal  iliac  vein. 

The  nerves  of  the  uterus  are  derived  from  the 
third  and  fourth  sacral  nerves,  from  the  hypo- 
gastric and  ovarian  plexuses  (p.  459).     They 

accompany  the  blood-vessels  in  the  broad  ligament  to  the  neck  of 

the  uterus,  and  ascend  with  them  along  its  sides. 

Some  small  filaments  continue  with  the  vessels,  and  form  around  them  plenosa, 
U|>on  which  minute  ganglia  are  found.  But  most  of  the  nerves  soon  leave  the 
vessels,  and,  sulidividing,  sink  into  the  substance  of  the  uterus,  chiefly  about  il> 
neck  and  the  lower  part  of  its  body.  A  branch  may  be  traced  passing  up  to  tlie 
fundus  of  the  uterus,  and  another  to  the  Fallopian  tube. 

The  nerves  of  the  uterus  enlarge  during  pregnancy  like  the  arteries,  SuTgi- 
cally  speaking,  the  os  uteri  may  be  said  to  have  no  nerves,  for  it  is  insensible  ta 
the  cautery  and  to  the  knife. 

The  lymphatics  of  the  uterus  are  small  in  its  unimpregnaled  state,  but  greaily 
increase  in  size  when  it  is  gravid.  Those  from  the  fundus  and  the  ovaries  pro- 
ceed with  the  ovarian  vessels  to  the  lumbar  glands,  thus  cxpLtiniug  I  be  affectioaef 
these  glands  in  ovarian  diseases.  Those  from  the  body  and  the  lower  part  of  the  utenis 
accompany  the  uterine  arteries,  and  join  the  glands  in  the  pelvis;  some,  howeter, 
run  with  the  round  ligament  to  the  groin ;  hence,  in  certain  Conditions  of  the 
uterus,  the  inguinal  glands  may  be  affected. 

The  Uterus,  vagina.  Fallopian  tubes,  and  the  ovaries  should  now 
be  collectively  removed  from  the  pelvis  for  the  purpose  of  examin- 
ing their  internal  structure. 

The  structure  of  the  vagina  has  been  already  described  <p.  ^uV 
Before  the  uterus  is  laid  open,  ■-'  ^hu 

shape  of  that  portion  of  the  neck  w",  m 

into  the  vagina.  The  back  jjart  of  tlie  ccnrii 
appears  to  project  into  the  vagina  more  than  the  front ;  but  this 
arises  from  the  vagina  being  attached  higher  up  posteriorly.  If  tht 
vagina  were  cut  away  from  the  cervix,  the  anterior  lip  of  the  iiiernt 


Structure  of  the 
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lid  appear  to  project  a  trifle  more  than  the  posterior.     For  this 

>n,  as  well  as  on  account  of  the  natural   slope  forwards  of  the 

krus,  the  front  lip  is  felt  first  in  an  examination  per  vaginam.* 

letigth,  however,  and   the  general  appearance  of  the  vaginal 

rt  of  the  cervix  vary  according  to  the  age ;  it  is  also  considerably 

ered  by  parturition.     In  the  adult  virgin  it  is  smooth  and  round, 

projects  about  half  an   inch  (/j   mm.)  ;   its  tnoulh  is  a  small 

nsverse  fissure.     But  after  parturition  it  loses  its  plumpness,  the 

become  flaccid  and  fissured,  and  the  mouth  larger  than  it  was 

>re.t 

The  uterus  must  now  be  laid  open  by  a  longitudinal  incision,  to 

line  its  interior.     In   doing  so,  observe  the  thickness  of  its 

lis,  which  is  greatest  towards  the  fundus.     Before  coming  info 

proix-r  cavity  in  the  body  of  the  uterus,  slit  up  a  long,  narrow 

Hal  which  leads  up  into  it  through  the  neck.     This  canal,  which 

ibout  an  inch  (^.j  cm.)  in  length,  is  not  of  the  same  dimensions 

oughout ;  it  is  dilated   in   the  middle,  and  gradually  narrows  ^ 

rards  each  end.     The  upper  end,  which  leads  into  the   body  of 

uterus,  \s  Q3\\t^  OS  internum ;  the  lower  end,  which  leads  into 

vagina,  os  exlernum.     The  passage  is  called  the  canal  of  the 

T'/.r.     It  remains  unchanged  in  pregnancy  for  some  time  after 

cavity  in  the  body  has  expanded,  but  gradually  disapi)ears  with 

increasing  size  of  the  embryo. 

The  shape  of  the  cavity  in  the  body  of  the  uterus  is  triangular, 
th  the  apex  towards  the  cervix.     In  a  virgin  uterus  the  cavity 
^ery  small,  and  its  sides  are  convex  ;  but  in  a  uterus  which  has 
le  many  children,  the  cavity  has  lost  the  convexity  of  its  sides, 
has  increased  in  capacity.     Each  angle  at  the   base   is  some- 
it  prolonged,  and  leads  to  the  minute  opening  of  the  Fallopian 
This  prolongation  of  the  angles  is  noticed   more  or  less  in 
jTereDi  females,  and  is  the  last  indication  of  the  two  horns  of  the 
in  some  orders  of  mammalia. 
\c  interior   of  the   uterus  is  smooth  at   the   fundus,  but  the 
at  the  cervix.     Here  there  is  a  central  longitudinal  ridge, 


ITIiis  it  the  only  way  to  reconcile  the  discrepancies  one  meets  with  in  anUomical 
'  Irng  the  cum|iaralive  lengtli  nf  the  lips  of  the  utenss.  Krause, 
I.  «niJ  others,  say  the  anterior  is  the  longer  ;  Mayer,  Meclcel,  Qtuiin, 
Uic  posterior. 
DCcs  are  recorde<l  in  which  the  neck  of  the  uterus  is  preternaturally  long, 
en  l>nown  to  project  even  as  much  as  an  inch  and  a  half  (3  I'^^m.)  into  the 
In  such  ca.ses  it  gradually  tapers,  and  terminates  in  a  very  narrow  mouth. 
I  it  said  to  be  one  cause  of  sterility,  and  it  is  recommended  citlier  to  dilate  the 
llh,  or  to  cut  olT  a  portion  of  the  neck.  In  support  uf  this  opinion,  it  is  stated 
Dupuylren  was  once  consulted  by  a  lady  on  account  of  barrenness;  linding 
I'oeclc  of  the  oterus  unusually  elringale<l,  he  removed  a  portion  of  it,  and  shortly 
jlady  l>ecafne  piegiianl.     (Ilynl,  Ilitn.lbHch  der  top.  AnatomS^ 
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both  in  front  and  behind  (as  in  the  vagina) ;  from  these,  other 
closely  set  oblique  ridges  curve  oflF  laterally,  like  the  branches  of  a 
palm-tree,  called  arbor  vita  uUriiia.  The  roughness  produced  by 
these  ridges  occasions  an  imjiression  as  though  we  were  touching 
cartilage  when  a  sound  is  introduced  into  the  uierus. 

The  neck  of  the  uierus  is  provided  with  small  muciparous  glands, 
of  which  the  minute  ducts  open  in  the  furrows  between  the  ridges 
referred  to.  The  secretion  of  these  glands  is  glairy,  albuminous, 
and  slightly  alkaline.  Soon  after  impregnation  the  secretion  be- 
comes so  firm  as  to  plug  the  mouth  of  the  uterus ;  but  shortly  l>elore 
and  during  parturition  it  is  poured  out  in  great  quantity,  to  facilitate 


A  B 

Fig.  191. — VinoiN  Uterus. 
A.  Anlcriur  view.     R.  Mciliun  sccllon,    C. 


the  passage  of  the  child.  It  happens  occasionally  that  one  or  more 
of  the  duels  of  these  glands  becomes  obstructed,  and  then  diUte 
into  small  transparent  vesicles,  which  gradually  rise  to  (he  surbce 
and  burst.* 

The  walls  of  the  uterus  consist  of  an  outer  serous  coat  derived 
from  the  peritoneum,  an  inner  mucous  lining,  and  an  intermediate 
layer  of  unstriped  muscular  tissue. 

The  serous  coat  has  been  already  described. 

The  muscuiar  coat  forms  the  greater  part  of  the  thickness  of  tne 

*  These  were  Brxt  described  by  Naboth,  and  supposed  to  be  trae  o««;  boK* 
ibeir  name,  insula  Nabolhi.     {Of  SUnlilule  Mulitrum.     Lips,,  1707.) 
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walls  of  the  uterus,  and  consists  of  non-slrii)ed  or  involuntary  mus- 
cular fibres,  chiefly  aggregated  at  the  fundus,  less  so  at  the  junc- 
tion of  the  Fallopian  tubes.  The  texiiire  of  these  fibres  is  very 
close,  and  interwoven  together  with  blood-vessels,  nerves,  lym- 
phatics, and  connective  tissue  ;  so  that  in  the  unimpregnated  uterus 
it  is  almost  impossible  to  trace  them.  In  the  impregnated  con- 
dition it  is  Jess  difficult  to  trace  tiiera,  and  we  can  make  out  that 
the  fibres  are  arranged  in  three  layers — an  external,  a  middle,  and 
an  internal.* 

Ttie  rxltmal  layer,  placed  immediately  beneath  the  peritoneum,  is  Ihin,  and  its 
fibres,  beginning  as  longitudinal  at  Ibe  cervix,  run  transversely  round  the  uterus, 
tome  of  them  being  continued  in  an  oblique  direction  over  the  body  into  the  broad 
ligaments;  these  are  continued  on  to  the  Fallopian  tubes,  the  round  ligaments, 
and  the  ligaments  of  the  ovaries.  A  band  of  longitudinal  fibres  passes  from  the 
anterior  surface  of  the  uterus  round  the  fundus  to  its  posterior  aspect,  beneath  the 
recto-uterine  folds  of  the  peritoneum. 

The   miJJU  layer  runs  in  all  directions,  having  no  definite  arrangement  of  its 


The  internal  layer  is  com|)osed  mainly  of  concentric  circles  which  surround 
e  orifices  of  the  Fallopian  tubes ;  at  the  cervix  its  fibres  are  arranged  trans- 
'"Versely,  fonniug  a  sphincter.     It  is  this  layer  which  forms  the  thickest  stratum 
and  is  closely  connected  with  the  mucous  membrane;  it  is  called  the  muscularis 
mucosa. 


Upon  the  whole,  the  collective  disposition  of  the  muscular  layers 
is  such  as  to  exert  equal  pressure  on  all  sides  when  called  into 
action.  At  the  same  time  that  they  expel  the  fuetus,  the  muscular 
fibres  perform  another  very  important  function ;  they  close  the 
large  venus  sinuses  consequent  upon  the  great  increase  in  the  amount 
of  blood  during  pregnancy.  Therefore,  little  lisemorrhage  accom- 
panies the  expulsion  of  the  placenta,  provided  it  have  been  attached 
to  the  fundus  or  the  side  of  the  uterus.  But  every  one  knows  the 
danger  of  what  is  called  placenta  pravia.  Here,  the  placenta, 
placed  entirely  or  partly  over  the  orifice  of  the  uterus,  is  attached 
to  a  part  of  the  organ  which  must  of  necessity  ex|)and  during  labour, 
and  every  uterine  contraction  increases,  instead  of  checking,  the 
bleeding.  For  the  same  reason,  paralysis  of  the  muscular  fibres  in 
immediate  connection  with  the  placenta,  be  it  where  it  may,  is 
likely  to  be  a  source  of  serious  haemorrhage  in  parturition. 

The  mucous  membrane  of  the  uterus  is  more  delicate  and  softer  than  that  of  the 

vagina,  with  which  it  is  continuous,  and  is  closely  united  to  Ibe  subjacent  tissue. 

'Hie  greater  part  of  it  is  lined  by  a  columnar  ciliated  epithelium,  but  that  which 

lines  the  lower  part  of  the  cervix  is  squamous,  like  that  of  the  vagina.     Examined 

»ilh  a  lens,  the  mucous  membrane  lining  the  l>ody  of  the  uterus  is  seen  to  be 

*  In  the  DDimpregnated  uterus  tbe  muscular  fibres  are  about  jf  gth  of  an  inch 
in  length  ;  io  the  gravid  uleius  they  increase  to  ^^^  of  an  inch. 


S" 


FALLOPIAN  TUBES. 


covereil  wilh  minute  follicles  or  lubes  {ulfrine  g/am/s)  uranged  at  right  angles  to 
its  surface.  Tbese  tubes  pass  oaiwatds  in  a  more  or  less  spiral  manner,  some  of 
them  npiwaring  branched  and  dilated  at  ibeir  extremities.  They  become  i;reall]r 
developed  shortly  after  impregnation,  and  take  an  important  ))art  in  the  fomtatioo 
of  the  mfiiil'riiHti  deciJun. 

I'he  arr.-ini;eroent  of  the  mucous  membrane  in   the  cervix   has  been  already 
described  (p.  518)  when  the  uterus  was  laid  open  to  expose  its  cavity. 

The  Fallopian  tubes  or  oviducts  are  situated, 
a  opian     u  es.  ^^^  ^^^  ^^^j^  ^\At,  along  the  upf>er  free  border 

of,  and  enclosed  by,  the  broad  ligament  of  the  uterus,  and  convey 
the  ovum  from  the  ovary  to  the  uterus  (Fig.  192).  They  are  about 
four  inches  (/O  <•//«.)  in  length:  one  end,  the  ostium  internum, 
opens  by  a  minute  orifice  into  the  upper  angle  of  the  cavity  of  the 
uterus;  the  other  terminates  in  a  wide,  funnel-shaped  mouth,  the 
ostium  alulominale,  surrounded  by  fringe-like  processes  called  the 


Fig.  I9«. — Diacxam  or  thb  Utbrus,  its  Bkoad  Ligamkkt^,  tiix  OvAKias,  amo  FAXtoriA' 

TUBKS.    (SaaN  fmoh  Bkhino.) 
1,  Uterus,    s.  Ovary,  wjiti  its  ligamcots.    3.  Fallopian  tube.     4.  Fimbrialed  extreaity  of  Fat' 
lopiun  tube.    5,  5.  Kroad  lieamcnL    6.  Vagina. 

fimbria.  This  termination  of  the  Fallopian  tube  is  called  its  fim- 
briated extremity,*  and  its  canal  opens  into  the  j>eritoneal  cavity, 
so  that  thus  the  cavity  of  the  peritoneum  in  the  female  communi- 
cates through  the  uterus  and  the  vagina  indirectly  with  the  exterior. 
The  fimbriated  extremity  extends  about  an  inch  (p.j  em.)  beyond 
the  ovary,  and,  by  floating  it  in  water,  one  or  two  of  the  fimbria; 
may  be  seen  connected  with  the  outer  end  of  the  ovary.  If  the 
Fallopian  tube  be  opened  from  the  dilated  end,  and  a  probe  intro- 
duced into  it,  you  will  find  that  the  tube  runs  very  tortuously  at 
first,  then  straight  into  the  uterus,  gradually  contracting  in  si^,  V> 

•The  fimbriated  extremity  is  sometimes  called  the  mfmi  ititittK,  ance  i  «■■ 
liraces  in  a  peculiar  way  the  ovary  during  sexual  excitement. 
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that  the  uterine  orifice  scarcely  admits  a  bristle.  The  free  end  of 
the  tube  communicates  with  the  cavity  of  the  peritoneum.  This  is 
the  only  instance  where  a  mucous  membrane  is  directly  con- 
tinuous with  a  serous  one.  It  explains  how  the  embryo  may 
escape  into  the  peritoneal  cavity,  though  this  is  an  extremely 
rare  occurrence.  It  also  explains  what  is  said  to  have  occurred, 
namely,  the  escape  of  the  fluid  in  dropsy  through  the  Fallopian 
tubes.  In  a  well-injected  subject,  the  Fallopian  tubes  are  seen  to 
be  well  supplied  with  blood  from  the  ovarian  arteries. 

The  coats  of  the  Fallopian  tube  are  three — an  external  serous  ftfd/,  derived  from 
the  peritoneum  ;  a  muidle  muscular  coal,  consistin);  of  plain  muscular  Fibres ;  an 
external  layer,  longitudinal,  and  an  internal  layer,  circular,  Iwtli  being  continuoas 
with  those  of  the  uterus ;  and  an  internal  mucous  coat  arranged  in  longitudinal 
folds,  especially  atlhe  ovarian  end,  and  covered  with  a  columnar  ciliated  epithe- 
lium. 

The  ovaries  (called  by  Galen,  testes  tnuliebres, 
being  the  analogues  of  the  testes  in  the  male) 
are  two  oval  Ixxlies  situated  between  the  two  layers  of  the  broad 
ligament  of  the  uterus,  in  its  posterior  part.  They  are  connected 
on  their  inner  side  to  the  utenis  by  a  thin  cord,  called  the  ligament 
of  the  atiary,  and  at  their  outer  end  they  are  usually  attached  to  one 
of  the  fimbri*  of  the  Fallopian  tube  by  fibrous  tissue.  The  ovaries 
are  of  whitish  colour,  with  the  long  axis  transverse,  flattened  from 
above  downwards;  and  in  females  who  have  not  often  menstruated 
their  surface  is  smooth  and  even  ;  in  after-life  they  become  puck- 
ered and  scarred  by  the  repeated  escape  of  the  ova. 

The  position  of  the  ovaries  is  described  by  Professor  His  as  being 
nearly  vertical,  and  he  states  that  the  Fallopian  tube  curves  round 
the  outer  to  the  lower  border  of  the  ovary,  so  that  the  fiinbriated 
extremity  lies  beneath  the  ovary,  with  its  fimbriae  directed  upwards; 
thus  the  ova  on  their  escape  from  the  ovary  fall  into  the  Fallopian 
tube.* 

The  ovary  is  about  an  inch  and  a  half  (j.^  <■/».)  long,  three-quar- 
ters of  an  inch  {iS  mm.')  wide,  and  about  half  an  inch  (/j  mm.)  thick; 
its  weight  being  from  one  to  two  drachms  (4  to  8  gm.).  It  consists 
of  a  dense  soft  stroma,  imbedded  in  which  are  numerous  small  ves- 
icles {Graafian  ?'«/V/^'j),  muscular  tissue,  blood-vessels,  and  nerves, 
the  organ  being  invested  by  a  serous  covering. 

The  serous  layer  covers  the  ovary,  but  does  not  present  the  ordi- 
nary features  of  a  peritoneal  investment,  for  the  covering  is  dull 
and  not  shining,  and  the  epithelium  consists  of  a  single  layer  of 
columnar  ceils  which  are  the  remains  of  the  germ  epithelium,  from 
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which  the  ova  and  the  other  cells  in   the  Graafian  vesicles  hati 
been  originally  developed.* 

The  strotmt  composes  the  substance  of  the  ovary,  and  consists  of 
some  connective  tissue  associated  with  a  large  amount  of  spindle- 
shaped  cells,  resembling  in  their  appearance  unstriped  muscle-cells. 
It  contains  also  elastic  tissue,  and  is  abundantly  supplied  with 
blood-vessels,  which  are  larger  at  the  hilum  of  the  ovary,  dimin 
ing  in  size  towards  its  surface.  The  outer  part  of  the  stroma 
much  condensed,  so  as  to  give  a  white  appearance  to  the  orga 
this  has  been  described  as  a  proper  fibrous  coat,  the  tttnica  albu- 
ginea  ovarii,  but  which  does  not  actually  exist  as  a  separate  layer. 

If  a  section  be  made  through  the  ovary,  you  will  find  that  im- 
bedded in  the  stroma  are  a  large  number  of  small  transparent  vesi- 
cles, wiiich  are  more  abundant  at  the  circumference  of  the  ovary, 
while  in  the  central  part  there  arc  comparatively  few,  it  being 
composed  almost  entirely  of  the  stroma. 

The  transparent  vesicles  just  alluded  to  are  the   Graafian/oli 
cles,  or  the  ovisacs,  which  contain  the  ova.j-     In  the  outer  jjart 
cortical  layer  of  the  stroma  of  the  ovary  may  be  observed  a  lar| 
number  of  closely  set  minute  vesicles,  about  y^jth  of  an  inch  (o, 
/w/«.)  in  diameter,  more  numerous  in   the  ovaries  of  young  chii 
dren  and  in  some  animals.     In   the  central  part  or  medullary 
lion  of  the  stroma  are  seen  larger  and   less  numerous  vesicles,  the 
largest  being  placed   most  deeply  ;  but  these,  as  they  become   ra, 
ture,  gradually  make   their  way  towards  the  surface,  probably 
absorption,  and  when  fully  developed  measure  from  ^'jth  to  Jth 
an   inch  (/  to  4  mm.)  in  diameter.     One,  or  perhaiJS  more   than 
one,  Graafian  vesicle   ruptures  at  each  menstrual   period,  and    the 
little   ovum    it  contains  escapes   from    the  vesicle,  and    is  either 
gras[)ed  by,  or  falls  into  the  fimbriated  end  of  the  Fallopian  tu 
and   is  thus  conveyed  into  the  uterus.     The  ruptured  vesicle  froi 
which  the  ovum  has  escajwd  becomes  filled  with  blood,  and  su 
quently  also  with  an  exudation   from  its  walls,  so  as  to  constitute 
reddish-yellow  substance,  called  the  corpus  tuUum,  which  persi: 
for  a   while   and    then   degenerates   into   a  small  stellate  fibroi 
cicatrix. 

The   Graafian    vesicles   are   very   numerous,    especially    in   t! 
young  subject,  the  smaller  ones  being  the  most  numerous,  the] 
average  diameter  being  about  y^^th  of  an  inch  (.o.^  «r«r).  J    Ex' 


* 


*  Waldeyer,   Eitrslock  «,  Ei,  Leiptig,  1870;   and   io  Strieker's   Hamdtmek, 
1871. 

f  So  called  after  De  (iraaf,  a  Dutch  anatomist,  who  discovered  Iheni  in 
and  believed  Ihey  were  the  true  ova. 

\  It  has  been  computed  that  in  the  ovaries  of  a  child  at  birth  there  are  a 
than  70/x>0  Gnu6an  follicles. 
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ternal  to  the  larger  vesicles  there  can  be  distinguished  a  membrana 
propria  or  basement  membrane ;  internal  to  this,  the  stroma  be- 
comes altered  so  as  to  constitute  a  distinct  wail  to  the  follicle. 
Within  this,  and  lining  the  wall  of  the  vesicle,  there  is  a  layer  of 
nucleated  cells,  called  the  membrattii  granulosa,  which  surrounds  a 
transparent  albuminous  fluid  in  which  the  oimm  or  gfrm  is  con- 
tained. The  vesicle,  as  it  approaches  the  surface  of  the  ovary, 
developcs  an  additional  layer  of  granular  cells,  called  the  diuus 
proligerus,  within  which  the  ovum  is  imbedded,  lying  usually 
towards  the  free  surface  of  the  ovary. 


fe 
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Fig.  103 — Skcii..;.  ...   a.,  -;,.v..v. 
».  Germ  epithelium,    i.  I.arec'»iEei)  follicles.    9,  a.  Middle-sizetl,  and  3,  3,  sniallcr.«ijteil  folli. 
clc%.    o.  Ovum  within  M  Graafian  follicle,    v,  v.  Blood-vc^cU  of  the  atroma.    £.  CetU  of 
the  membrana  granulosa. 


The   ramificBlions  of  the  nvariitn  nr/trj-  through  the  ovary  are  remarkable  for 

their  convolutions ;  they  run  in  parallel  lines,  as  in  the  testicle.     Its  nen>ei  are 

derived  from  the  ovarian  plexus,   which  comes   from    the   renal.     The  irvarian 

vfins  form,  like  the  spermatic  veins,  near  the  ovary,  the  pampiniform  plexus,  and 

hen  terminate,  the  right  in  the  inferior  vena  cava,  the  left  in  the  renal  vein. 

,  The  parovarium,  or  the  organ  of  Rosenmiiller, 

Parovarium.  j^  ^j^^  remains  of  a  fecial  structure  situated  in 

the  broad  ligament,  between  the  Fallopian  tube  and  the  ovary.  It 
consists  of  a  series  of  convoluted  closed  tubules,  lined  with  epi- 
thelium, converging  from  beneath  the  Fallopian  tube  to  the  ovary. 

|At  their  ovarian  end  the  tubules  are  separate,  but  at  their  broader 
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end  they  are  joined  by  a  longitudinal  tube  running  parallel  to  the 
lower  border  of  the  Fallopian  tube.  It  is  the  vestige  of  a  fecial 
structure,  and  is  the  analogue  of  the  epididymis  in  the  male,  and 
is  connected  at  its  uterine  end  with  the  remains  of  the  Wolffian 
duct. 

DISSECnON  OF  THE  ABDOMINAL  VISCERA. 

The  liver  is  tiie  largest  glandular  organ  in  the  body,  and  in  the 
_.       .  adult  weiglis  from  fifty  to  sixty  ounces  (/yjo 

'    '^""  toj86ogm.).    It  serves  for  the  secretion  of'the 

bile,  and,  moreover,  alters  some  of  the  constitutents  of  the  blood  in 
its  passage  through  the  organ.  Its  diameter  in  the  transverse  direction 
is  from  ten  to  twelve  inches  (25  io  joim.^;  from  before  backwards 
it  measures  from  six  to  seven  inches  (yj  to  //.j  cm.),  and  its  greatest 
thickness,  which  is  at  its  back,  is  about  three  inches  (7.J  c-m.). 

Its  surface  is  entirely  covered  with  peritoneum,  except  a  small 
part  behind,  which  is  connected  to  the  diaphragm  and  the  upper 
part  of  the  right  kidney  by  cellular  tissue,  and  again  in  the  hollow 
which  lodges  the  gall-bladder. 

The  upper  surface  is  smooth  and  convex  in  adaptation  to  the 
diaphragm,  and  is  marked  by  a  fold  of  peritoneum  running  from 
behind  forwards,  dividing  this  surface  into  two  unequal  lobes,  a 
right  and  a  left,  the  right  lieing  the  larger.  The  fold  of  peritoneum 
is  the  suspensory  or  broad  ligament. 

The  under  surface  is  concave  and  irregular,  and  is  divided  into  a 
right  and  left  lobe  by  the  longitudinal  fissure. 

'\\\ii  posterior  harder  is  thick  and  round,  having  attached  to  it  the 
coronary  ligament. 

The  anterior  border  is  thin  and  sharp,  and  presents  a  notch  indi- 
cating the  division  into  a  right  and  left  lobe  ;  the  notch  lodges  the 
round  ligament,  which  is  the  remains  of  a  foetal  structure,  the  um- 
bilical vein.  There  is  also  to  the  right  side  of  the  notch  a  slight 
groove  corresponding  to  the  base  of  the  gall-bladder. 

The  right  border  is  thick  and  round,  the  left\%  flat  and  thin. 
— .  The  under  surface  is  irregular,  and  is  marked 

by  five  fissures  which  map  out  the  five  lobes 
(Fig.  194).  They  are  the  longitudinal  fissure,  the  fissure  for  the 
ductus  venosus,  the  fissure  for  the  gall-bladder,  the  fissure  for  the 
inferior  vena  cava,  and  the  transverse  fissure.     Therelaii-  n 

of  these  fi.ssures  (the  liver  being  in  situ)  may  be  best  iin.  n 

the  memory  by  comparing  them  collectively  to  the  letter  H.  rhe 
transverse  fissure  represents  the  cross-bar  of  the  letter  ;  the  longi- 
tudinal fissure  and  the  fissure  for  the  ductus  venosus  represent  the 
left  bar ;  the  fissures  for  the  gall-bladder  and  the  vena  cava  make 
the  right  bar. 
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The  longitudinal  Assure  divides  the  right  from  the  left  lobe,  and 
'contains  the  round  ligament,  which  is  the  remains  of  the  umbilical 
vein  in  the  fcetus.  It  is  deeper  in  front  than  behind,  and  is  not  in- 
frequently bridged  over  by  liver  tissue,  constituting  \.\\^  pons  hepatis. 

The  Jiisure  for  the  ductus  venosus  is  the  continuation  backwards 
of  the  longitudinal  fissure  to  the  posterior  border  of  the  liver,  and 
contains  a  fibrous  cord,  which  is  the  obliterated  remains  of  what 
was  in  the  fcetus  the  ductus  venosus. 

"Xy^t  fissure  for  the  gall-bladder  is  a  shallow  depression  to  the  right 
>f  the  longitudinal  fissure,  and  lodges  the  gall-bladder. 


KiC.    194.— tJNDRR   SuKPACB  or  THK   LlVBR. 

1.  Lefi  Inbc.  a.  Right  lob«.  }.  l>obuIus  quadratus.  4.  Poiu  hepatis.  $.  LoIhjIiu  ftpigelii. 
6.  Hr^tic  art«ry.  7.  Portal  vein,  8.  IJblilcnIed  ductus  vcdo»us.  9.  Gall-bUdder.  la. 
Cystic  duel.  11.  Hrpatic  duct.  17,13.  Fi^^urc  for  the  vena  c;iva.  13.  Inferior  vena  cava. 
14.  Vein  to  the  capsule  of  the  liver,  15.  Left  hepatic  vein.  16.  Right  diaphragmatic  vein. 
17,  I.cft  diaphragmatic  vein. 


The  fissure  for  the  inferior  vena  cava  runs  obliquely  backwards 
and  joins  at  an  acute  angle  the  fissure  for  the  ductus  venosus  at  the 
[iosterior  border  of  the  liver.  It  begins  close  to  the  right  extremity 
of  the  transverse  fissure,  and  is  not  uncommonly  surrounded  by 
hepatic  tissue. 

Tlie  transverse  or  portal  fissure,  about  two  inches  (j  cm.')  in 
length,  unites  the  other  fissures,  and  transmits  the  large  vessels 
which  enter  the  liver  in  the  following  order  :  in  front  is  the  hepatic 
duct,  behind  is  the  vena  portae,  and  between  them  the  hepatic 
rtery. 

The  lobes  of  the  liver,  five  in  number,  are  also  seen  on  its  under 
surface. 


*^t/  OuA*'— '    ''^'^ -''*-*'^*' V . 


526 


STRUCTURE   OF  THE   LIVER. 


Lobes. 


The  right  lobe,  much  larger  than  the  left,  is 
separated  from  it  by  the  longitudinal  fissure  on 
its  under  aspect,  and  by  the  falciform  ligament  on  its  up|)er  surface. 
Its  superior  surface  is  smooth  and  convex,  somewhat  quadrilateral 
in  shape;  on  the  under  surface  it  is  marked  by  three  fissures — the 
transverse,  and  those  for  the  gall-bladder  and  vena  cava.  It  has 
also  on  its  under  surface  two  shallow  fossK  :  the  anterior  {impressio 
colica)  is  for  the  hepatic  flexure  of  the  colon ;  the  i>ostertor 
(Jmpressio  renalis)  for  the  right  kidney  and  the  supra-renal  cap- 
sule. 

The  left  lobe  is  the  smaller  ;  its  upper  surface  is  smooth  and 
convex,  its  lower  is  concave  and  rests  on  the  stomach. 

The  remaining  lobes  may  be  considered  as  forming  parts  of  the 
right  lobe,  and  are  the  lobulus  Spigelii,  the  lobulus  caudatus,  and 
the  lobulus  quadratus. 

The  lobulus  Spigelii  is  a  prominent  quadrilateral  lobe,  placed 
between  the  transverse  fissure  and  the  fissures  for  the  ductus  venosus 
and  vena  cava;  behind  the  transverse  fissure  it  is  connected  to  the 
right  by  a  ridge,  the  lobulus  caudatus. 

The  lobulus  caudatus,  which  passes  obliquely  forwards  and  to  the 
right,- separating  the  fissure  for  the  vena  cava  from  the  transveise 
fissure. 

The  lobulus  quadratus  is  a  square  lobe  situated  between  the  gall- 
bladder, the  longitudinal  and  the  transverse  fissures.  This  lobe  is 
occasionally  connected  to  the  left  lobe  by  a  bridge  of  hepatic  sub- 
stance arching  over  the  longitudinal  fissure,  and  alluded  to  before 
as  the  pons  hepatis. 

The  liver  has  five  ligaments,  of  which  the 
coronary,  the  right  and  left  lateral,  and  the 
falciform  are  rt-flections  of  the  peritoneum  ;  the  fifth  is  the  round 
ligament,  placed  in  the  anterior  free  border  of  the  falciform  liga- 
ment in  the  longitudinal  fissure;  it  consists  of  the  remains  of  the 
umbilical  vein  of  the  foetus.  The  ligaments  have  been  already 
described  (p.  426). 

.  The  vessels  which  pass  to  and  from  the  liver 

are  five  also  in  number  :  the  hejatic  artery, 
the  vena  portae,  the  hepatic  veins,  the  hepatic  duct,  and  the  lyro- 
phatics.  The  consideration  of  these  is  deferred  till  we  have  exam- 
ined the  capsule  of  the  liver. 

The  fibrous  coat  surrounds  the  liver,  and  is  best  seen  on  those 
parts  of  it  not  covered  with  peritoneum.  This  coat  is  connected 
on  the  surface  of  the  gland  to  the  areolar  tissue  which  surrounds  the 
lobules,  but  docs  not  send  down  jartitions  to  form  a  framework  for 
the  interior.  It  is  continuous,  at  the  transverse  fissure,  with  the 
sheath  of  loose  areolar  tissue,  called   Glisson's  capsule,  which  sur- 


Ligaments. 


STRUCTURE   OF   THE    I.IVER. 


5^7 


Lobules. 


rounds  the  vessels  as  they  enter  that  fissure,  and  encloses  them  in  a 
common  sheath  in  their  ramifications  through  the  liver. 

_    The  interloljular  connective  tissue  is  exceedingly  delicate:  hence 
;  great  liability  of  the  liver  to  be  lacerated  by  external  violence, 
[»d  consequent  hjemorrhage  into  the  peritoneal  cavity. 

The  liver  consists  of  an  aggregation  of  small 
polyhedral  masses,  called  lolmUs,  about  the 
of  a  millet  seed,  which  range  from  ijijth  to  ^jth  of  an  inch  (/ 
70  2  mm.)  in  diameter.  These  lobules  are  more  or  less  distinctly 
marked  out  by  septa  of  areolar  tissue,  and  in  a  transverse  section 
have  the  appearance  of  mosaic  pavement  (Fig.  195)  ;  but  in  a  per- 
jiendicular  section  they  somewhat  resemble  an  oak  leaf  (Fig.  196). 
liacli  lobule  is  mapped  out  by,  and  separated  from,  the  adjacent 
lobules  by  delicate  connective  tissue,  in  which  runs  a  plexus  of 
vessels — interlobular  plexus — consisting  of  branches  of  the  portal 
vein.  From  this  plexus  passes  inwards  into  the  lobule  a  fine  cap- 
illary network,  whose  branches  converge  to  the  centre  of  the  lobule 
and  end  in  a  single  vein,  the  intralobular  vein,  which,  in  its  turn, 
opens  into  the  iublohiilar  vein, 
and  thence  into  the  hepatic  vein. 
With  the  inletlobul.ir  plexus  run 
the  biliary  ducts.  The  lobules 
themselves  consist  of  a  minute 
plexus  of  blood- vessels,  ducts, 
and  cells — hepatic  celts — which 
latter  fill  up  the  spaces  between 
the  ramifications  of  the  vessels. 
It  will  facilitate  the  understand- 
ing of  the  different  hepatic  ves- 
sels, if  it  be  borne  in  mind,  (i) 
that  the  portal  vein,  hepatic  ar- 
tery, and  hepatic  duct  ramify 
together  from  first  to  last,  en- 
closed in  a  common  sheath  of 
connective  tissue,  called  Glis- 
ten's capsule;  (i)  that  the  hep- 
lie  veins  nin  alone  from  first 
last,  and   terminate   in    the 

"inferior  vena  cava  as  it  passes  under  the  liver. 

'The portal  vein  enters  the  transverse  fissure  of  the  liver,  accom- 
|>anied  by  the  entering  hepatic  artery  and  the  emerging  right 
and  left  hepatic  ducts,  which,  as  before  stated,  are  surrounded  in 
the  liver  by  a  common  sheath  called  Glisson's  cajjsule.  In  the 
liver  the  jwrtal  vein  ramifies  between  the  lobules  and  gives  off 
numerous  branches,  called  interlobular  ox  peripheral  veins,  which 


Fig.    195. — Tnansvkh&s  Sections  or  'I'iireb 

L.OIIIILRS     OP     THB    t^IVKN,      .MacNIMKD     TO 
Snow  TlIK  t'OHTHL  V«NOUS  PlKXUS.  (ji/ltr 

KitrnttH.) 
a.  Intertubular  vein.      b.  IntnilabuUr  or  cm. 
tral  vein. 
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pass  between  the  lobules  and  communicate  freely  with  each  other. 
These  receive  the  vagina/  and  capsular  veins  which  convey  the 
blood  from  the  corresponding  branches  of  the  hepatic  artery.  The 
interlobular  plexus  of  veins  gives  off  a  minute  capillary  network, 
which  penetrates  into  the  interior  of  the  lobule,  and  converges  to- 
wards the  centre  of  the  lobule  to  open  directly  into  a  single  central 
vein  called  the  intralobular  vein.  The  capillaries  which  compose 
this  network  run  in  a  nearly  parallel  direction  from  the  circumference 
to  the  centre  of  the  lobule,  and  communicate  freely  with  each  other 
by  small  transverse  branches.  The  intervals  between  the  branches  of 
tlie  capillary  network  is  very  small,  varying  from  ^oW'  '»  rb'*' 
of  an   inch,  while   the  vessels  themselves  are  comparatively  Urge, 

being  about  j-sVjth  of  an  inch  in 
diameter.  The  intralobular  vein  re- 
turns the  blood  from  the  centre  of 
the  lobule,  and  opens  immediately 
into  a  sublobular  vein,  larger  or 
smaller  as  the  case  may  be,  upoo 
which  the  lobule  is  sessile  (P'ig.  196). 
The  sublobular  veins,  increasing 
in  size,  empty  themselves  into  the 
smaller  hepatic  veins ;  these  unite  10 
form  the  main  hepatic  trunks, 
usually  three  in  number,  one  each 
from  the  right  and  left  lobes  and 
the  lobulus  S|)igelii.  These  hepatic  veins  open  into  the  inferior 
vena  cava  as  this  vessel  passes  to  the  posterior  border  of  the  liver. 
The  hepatic  artery,  entering  the  transverse  fissure  of  the  liver, 
divides  and  subdivides  with  the  portal  vein  and  biliary  ducts,  and 
ramifies  with  them  between  the  lobules.  The  artery  distribute 
branches — vaginal  branches — whilst  within  the  |X)rtal  canals  which 
supply  the  coats  of  the  hepatic  vessels  and  Glisson's  capsule  ;  al^j 
capsular  branches  to  the  fibrous  coal  of  the  liver,  which  api>ear  on 
the  surfiice  of  the  liver  in  stellate  plexuses;  and  itUerl^lf 
branches,  which  accompany  the  corresponding  veins  and  pass  into 
the  lobules  to  join  the  capillary  network  which  leads  to  the  radicles 
of  the  intralobular  vein. 

The  interior  of  each  lobule — that  is,  the  space  left  between  the 
several  vessels — is  filled  by  the  hepatic  cells.  They  arc  of  spheroidal 
or  polyhedral  shape,  with  a  diameter  varying  from  i  I'j^th  to  ,V|[ili 
of  an  inch,  and  have  no  cell-wall.  They  consist  of  a  grai.': 
stance  of  a  light  yellow  tinge,  containing  one  or  more  <. 
nuclei  having  a  highly  refracting  nucleolus.  In  some  case^i  ihe 
cells  contain  fat  globules ;  when  these  accumulate  in  large  i|uaati' 
ties,  they  constitute  what  is  called  a  fatty  liver.     The  office  of  the 
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[hepatic  cells  is  to  separate  the  bile  from  the  blood,  and  when  filled 
[with  bile,  to  discharge  their  contents  into  the  biliary  ducts. 

The  biliary  ducts  dk\t  the  channels  through  which  the  bile  is  con- 
veyed into  the  hepatic  ducts.  They  commence  as  minute  passages 
— bile  canaliculi — which  are  formed  between  and  around  the  hepatic 
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Fig,  197      I.  Diagram  op  a  Livkk  Louulb. 
i,  V.i.     litterlu>iuUr  vein  {portal)        V  c.  Cenlral  or  intralobular  vein  (hcpAlic).      c,c    Captl- 
Urir-,  Uctw'Tii  boih.     V.s.  SitblobtiUr  vein.     V.v,  Vcn.i  vascularis.     A. A.   HcpiUic  artery, 
gii  ',r,  Lo  (ttifi»on'&  ciip&ute  and  the  larger  vesscU,  and  ultimaiely  forming  ilie 

vr  '^   at    l,i.  opening   into    t)ie    intralobuUr   capi1bric«.      g.  Bile  OucLs.    x,x. 

Itti'  li.iry  clianneU  between  the  liver  cells.     d,d.  Position  of  the  liver    cclU   be- 

tween the  mc«hes  of  the  blood  cupillarieji. 
l»i>LArct>  LivKR  Crli^. — C.  Blood  capillaries,     a.  Fine  bile-dpillRry  channel. 

rllSf  and   then  pass  outwards  to  the  circumference  of  the  lobule, 
^hcre  they  open  into  the  bile-ducis  between  the  lobules.*     Here 


The  biliary  ducts  l>etwecn  the  lobules  are  line<l  with  a  short  columnar  epithe- 
resting  on  ft   basement   membrane;    but  it  is  doubtful   wheiher  the  bilc- 
Jiculi   are  very  minute   ducts,  or  whether  they  are  not   simple   intercellular 
ges  Mwcen  the  hepatic  cells. 
45 
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ttiey  form  a  jilexus — inlet lobii hi r — which  opens  into  ducts  which 
run  with  the  hepatic  artery  and  portal  vein  in  the  portal  canaU; 
eventually  ihese  join  with  other  ducts  to  form  the  right  and  left 
hepatic  ducts,  which  leave  the  transverse  fissure  of  the  liver,  and, 
after  a  course  of  about  an  inch,  unite  to  form  a  single  duct,  the 
common  hepatif  duct. 

Tlie  fymphalics  of  ihe  liver  are  arruiged  in  two  seis :  luperficial  and  deep. 
The  iuperficial  may  be  divided  into  thoM:  on  the  upper  convex  sur£ice  >nd  lliosc 
on  the  umler  aspect :  ihe  lymphatics  on  the  convex  surface  are  :  \\)  Ihrue  wbidi 
run  backwards  belwern  ihe  layers  of  the  falciform  lijjament  and  then  pass  through 
the  diaphragm  behind  the  eusiform  cartilage  to  enter  the  anterior  inciliasiiiui 
glands, and  thence  to  the  right  lymphatic  duct;  (2)  those  which  p.-i&s  forwards 
over  its  anterior  margin  to  the  under  aspect  to  enter  the  glands  in  the  gaslto- 
hepatic  omentum;  (3)  those  which  run  to  the  right  lateral  ligament,  and  tbco 
either  pierce  Ihe  diaphragm  to  join  the  anterior  mediastinal  glands,  or  pass  inwardi 
to  open  into  the  thoracic  duct  at  its  commencement ;  and  (4)  those  which  run  In 
the  left  lateral  ligament,  which,  after  piercing  the  diaphragm,  open  inio  the  an- 
terior mediastinal  glands.  The  lymphatics  on  the  under  aspect  are  arranged  as 
follows:  (i)  those  on  the  right  side  of  the  gallbladder  open  into  the  Itunljiir 
glamis ;  (2)  those  surrounding  the  gall-bladder  accompany  the  hejaiic  artery  lo 
join  the  glands  in  the  gastro- hepatic  omentum  ;  (3)  those  on  the  left  side  enter  the 
glands  on  Ihe  lesser  curve  of  the  stomach  and  the  oesophagus.  The  Jetf  lym- 
phalits  oiiginale  partly  in  the  connective  tissue  belwern  the  lobules,  and  there 
accnmpany  the  hepatic  artery  and  portal  vein  and  duct  to  the  transverse  fissure,  to 
join  the  lymphatic  glunds  on  the  lesser  curve  of  the  sloniach  and  t>eliind  the  pall- 
et eas  ;  some  lyni|>ha<ics  also  accompany  the  branches  of  Ihe  hep^iic  veins. 

The  nervti  of  the  liver  are  derived  fr>m  the  pncumogaslric,  chiefly  Ihe  left,  and 
fiom  the  hepatic  plexus  which  comes  from  the  cieliac  plexus.  These  pleiusn 
Ciller  the  liver  at  the  transverse  lissure,  surround  the  hepatic  artery  and  the  fonal 
vein,  an<l  .iccompany  these  vessels  in  their  ramilications  through  it.  The  ulliniate 
termination  of  these  nerves  is  nol  known. 

'X\\t  fuiKtiom  of  the  liver  may  be  thus  briefly  expressed  :  I.  It 
renders  the  albuminous  matter  (albuminose),  brought  to  it  by  ihe 
portal  vein,  capable  of  being  a.ssimilated.  2.  It  forms  a  substance, 
glycogen,  easily  converted  into  sugar,  which  passes  into  the  hepatic 
veins,  and,  being  consumed,  helps  to  maintain  anint.il  heat.  3.  Il 
secretes  the  bile,  which  a.ssists  in  converting  the  chyme  into  chylCi 
and  reducing  it  into  a  state  fit  to  be  absorbed  by  the  lacteals.  4. 
The  bile  acts  as  a  natural  aperient.  5.  The  bile  is  an  antiseptic,  and 
j)robal)ly  prevents  the  decomposition  of  the  food  during  its  lucsage 
through  the  intestine. 

The  gall-bladder,  or  reservoir  for  the  bile,  is 
pyriform  in  shape,  and  is  confined  in  a  slight 
depression  on  the  under  surface  of  the  right  lobe  of  the  liver  (p, 
4J7).  It  is  about  four  inches  (/t)  cm. )  long,  an  inch  (2j  tm.')  10 
its  broadest  part,  and  is  capable  of  holding  about  1  ^  01.  (4g.2  (,f.) 
of  fluid.  Its  broadest  part  projects  beyond  the  anterior  inar](in 
of  the  liver,  and  it  is  maintained  in  its  position  by  the  pcritoncam, 
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which  usually  is  continued  over  it  from  the  liver,  but  which  may 
occasionally  completely  invest  it,  so  as  to  form  a  kind  of  mesentery. 
It  is  divided  into  a  fundus,  a  body  and  a  neck.  The  fundus  is  its 
broadest  part,  and  usually  projects  a  little  beyond  the  front  border 
of  the  liver;  from  this  it  gradually  narrows,  forming  the  body;  and 
this  again  still  further  contracts  to  form  the  neck,  which  makes  a 
bend  downwards,  curving  upon  itself  like  the  letter  S.  The  neck 
terminates  in  a  duct  called  the  cystic  duel,  which,  after  a  course  of 
about  an  inch  (2.§  cm. ),  joins  the  common  hepatic  duct  at  an  acute 
angle.  The  common  duct  thus  formed,  called  the  ductus  communis 
choledochus,  is  about  three 
[tches  (/.J  cm.)  long,  and  of 
Tthe  size  of  a  crow-quill ;  it 
opens  into  the  inner  side  of 
the  back  of  the  descending 
part  of  the  duodenum,  after 
running  very  obliquely 
through  the  coats  of  the 
bowel. 

The  gall-bladder  consists  of 
two  coats,  and  of  a  partial 
peritoneal  covering  which 
only  completely  surrounds 
the  fundus. 

The  middle  coat  consists 
of  strong  connective  tissue, 
whose  fibres  interlace  in  all 
directions,  and  in  which  in- 
voluntary muscular  fibres  can 
be  traced,  running  mainly  in  the  long  axis  of  the  gall-bladder. 

The  mucous  coal  can  only  be  seen  when  the  gall-bladder  has 
been  opened,  which  should  now  be  done  by  laying  it  open  from 
the  fiindus  to  the  neck.  It  is  loosely  connected  to  the  middle 
coat,  and  it  is  gathered  into  ridges,  which  give  it  a  honeycombed 
appearance,  more  or  less  tinged  yellowish-brown  by  the  bile.  This 
appearance  is  most  marked  in  the  middle  of  the  gall-bladder, 
where  the  surface  is  covered  with  polygonal  ridges  enclosing  de- 
pressions, in  which  may  be  seen  with  a  lens  numerous  openings 
leading  down  to  mucous  follicles.  It  is  covered  with  columnar 
epithelium,  which  secretes  an  aljtnidance  of  viscid  mucus.  At  the 
bend  of  the  neck  of  the  gall-bladder  both  its  coats  project  very 
much  into  the  interior,  making  the  opening  considerably  narrower 

Elhan  it  appears  to  be  outside.  In  the  cystic  duct  the  mucous 
membrane  presents  a  series  of  folds,  so  arranged  one  after  the 
other  as  to  form  a  complete  spiral  valve.     The  probable  use  of  this 


Fig.  198. — r>iAGRAM  OP  A  Tranhversk  SnrrioM 

THHOUCII  THK  l^WBK  pART  or  THS  ABDO- 
MINAL CAvmr. 
ll.O.  The  great  omentum  with  its  cavity.  I. 
Small  intestine.  A.  Aorta,  V.  Inferior  vena 
cava.  A.C.  Ascending  colon.  D.C.  Descend- 
ing colon.     K.   Kidneys. 
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is  to  prevent  the  tuo  rapid  flow  of  the  bile.  The  gall-bladder 
appears  to  serve  mainly  as  a  reservoir  for  the  bile  while  digestion 
is  not  going  on.  The  bile  becomes  during  its  sojourn  in  the  gall- 
bladder very  viscid  and  intensely  bitter. 

The  gall-bladder  is  supplied  with  blood  from  the  cystic  branch  of 
the  right  hepatic  artery  ;  its  blood  is  returned  by  the  cystic  vein, 
which  opens  into  the  vena  portte  ;  its  nerves  are  derived  from  the 
cceliac  plexus,  which  accompany  the  hepatic  artery. 

TU^  pancreas  is  a  large  gland  belonging  to  the 

acino-tubular  class.     It  is  placed  transversely 

across  the  posterior  wall  of  the  abdomen  in  the  epigastric  and  left 

hypochondriac  regions  on  the  body  of  the  first  luml)ar  vertebra,  and 

measures  from  six  to  eight  inches  \is  to 20 cm.)  in  length,  about  an 


Pan<:ra*><:  '•'*'■ 


Fio.  199.— Panchias  and  Ododiimdh  Sken  rxriM  Bkh»o.    Th>  Glamb  is  Cfer  tq  S»n 

TUB  Duct. 


inch  and  a  half  (j.<J  cm.)  in  breadth,  and  from  half  an  inch  to  an 
inch  (/J  mm.  to  2.j  cm.)  in  thickness,  its  weight  being  usually 
from  two  to  three  and  a  half  ounces  (^62  lo  jo8  gm.).* 

It  presents  for  examination  a  head,  a  body,  and  a  tail. 

The  Jicati,  situated  to  the  right  side,  is  turned  down,  and  li 
embraced  by  the  descending  and  transverse  portions  of  the  diuxle- 
num,  the  superior  and  inferior  jancreatico  duodenal  arteries  run- 
ning between  them.  A  considerable  prolongation  usually  extends 
upwards  from  the  posterior  part  of  the  gland,  and  reaches  the  lesser 
curve  of  the  stomach  ;  this  constitutes  sometimes  a  separate  nias», 
and  is  then  termed  the  Usser  pancreas. 

The  /ail  is  the  narrow  end  of  the  pancreas,  which  extends  to  the 
left  as  far  as  the  hilum  of  the  spleen. 


'  It  is  of  a  soft  stmctare  and  a  pinkish-cream  colour.     (A.  H.) 


^L^tti^^ 
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'Hie  body  is  convex  in  front,  and  is  covered  by  the  ascending 
layer  of  the  transverse  raeso-colon. 

The  pancreas  has  a  posterior  surface  which  is  concave,  and  lies 
on  the  vena  cava,  the  aorta,  the  crura  of  the  diaphragm,  the  sujierior 
mesenteric  artery  and  vein,  the  commencement  of  the  vena  portx, 
and  the  inferior  mesenteric  vein  ;  an  upper  border  which  is  thick, 
and  is  in  relation  with  the  splenic  artery  and  vein,  the  cteliac  axis, 
the  hepatic  artery,  and  the  first  portion  of  the  duodenum  ;  and  a 
loiver  bonier  which  is  thin,  and  is  in  relation  with  the  superior 
mesenteric  artery  and  vein,  and  on  its  left  with  the  inferior  mesen- 
teric vein. 

The  liucl  of  the  pancreas,  called  also  the  liuct  of  Wirsyn^,  passes 
from  left  to  right  in  the  pancreas,  nearer  its  lower  than  its  upper 
border,  and  nearer  its  anterior  than  its  posterior  surface.  Com- 
mencing at  the  tail  by  the  junction  of  the  smaller  ducts,  it  receives 
in  its  course  to  the  right  side,  repeatedly,  other  ducts,  and  thus 
gradually  increases  in  size  until  it  reaches  the  head,  where  it  usually 
receives  a  large  branch  from  the  lesser  pancreas ;  the  large  duct 
^^  then  curves  downwards,  and  comes  into  relation  with  the  common 
^Wbile  duct ;  it  then  passes  very  obliquely  through  the  coats  of  the  de- 
^Hccending  duodenum  on  its  posterior  aspect,  and  then  either  opens 
^Hieparately,  or  in  conjunction  with  the  common  bile  duct,  into  this 
^"portion  of  the  intestine. 

The  structure  of  the  pancreas  resembles  in  most  of  its  characters 
that  of  the  salivary  glands.     The  alveoli  are  tubular,  frequently 
convoluted,  and   are  lined  by  columnar  e|)it!ielium,  which  leaves 
only  a  narrow  lumen,  which  is  often  occupied  by  s|>indie-shaped 
;        cells  called  \.\\t  centro-acinar  celis.*     The  ducts  are  very  constricted 
at  their  commencement  from  the  alveolus,  and  are  lined  by  short 
columnar  epithelial  cells,  which  become  larger  towards  the  termi- 
nation of  the  duct. 
I         '  The  arteries  of  the  pancreas  are  derived  from  the  splenic,  the 
superior  and  inferior  pancreatico-diiodenal  branches,  respectively, 
of  the  hepatic  and   the  superior  mesenteric  arteries.     The  veins 
!       open  into  the  splenic  and  superior  mesenteric  veins.     The  lym- 
.       phalics  end  in  the  luml>ar  glands ;  its  nerves  are  derived  from  the 
I       solar  plexus. 

1^1  The  uses  of  the  pancreatic  fluid  are :  to  convert  the  starchy  mat- 
^Bters  into  dextrine  and  grape  sugar;  to  emulsify  (in  conjunction 
"  with  the  bile)  the  fatty  particles,  and,  by  its  alkaline  salts,  partly 
saponify  the  falty  acids,  thus  enabling  them  to  be  taken  up  by  the 
lacteals,  and,  lastly,  to  convert  into  pe))tones  the  albuminous  and 
gelatinous  substances  of  food.     It  is  an  alkaline  fluid,  very  similar- 


,'bc  cither  ductless  giands  are  the  thyroid,  thymus,  and  supra-renal  capsules. 
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to  that  secreted  in  the  salivary  glands,  but  contains  no  sulpho- 
cyanogen. 

_  The  spleen  is  a  very  vascular  sponge-like  organ, 

^  **""■  and  belongs  to  the  class  of  ductless  glands. 

It  varies  in  size  according  to  the  amount  of  blood  in  it,  fluctuating 
in  weight,  consistently  with  health,  between  five  and  ten  ou'ices.* 
It  is  of  a  reddish-blue  colour,  is  more  or  less  elliptical  in  shape, 
and  in  its  natural  position  is  placed  with  its  long  axis  nearly 
vertical.  It  is  about  five  inches  (/J-J  cm.)  in  length,  three  to  four 
inches  (7.5  la  to  cm.)  in  breadth,  and  from  one  to  one  and  a  half 
inches  (^.j  to  j  S  cm.)  in  thickness  ;  in  volume  it  varies  from  9^4  to 
15  cubic  inches  {or  ijip.2^  c.  cm.  to  24^  c.  cm.)  Its  outer  surface 
is  smooth  and  convex,  and  corresponds  to  the  ninth,  tenth,  and 
eleventh  ribs  on  the  left  side,  being  in  relation  with  the  under 
aspect  of  the  diaphragm  ;  its  inner  surface  is  concave,  and  is 
adapted  to  the  cardiac  end  of  the  stomach  ;  this  surface  is  divided 
into  a  larger  anterior  and  a  smaller  posterior  portion  by  a  vertical 
fissure — the  hi/urn — at  the  bottom  of  which  are  large  openings, 
through  which  the  vessels  enter  and  emerge  from  the  spleen. 
The  borders  are  ;  an  upper,  thick  and  rounded  ;  a  lower,  pointed  ; 
a  posterior,  rounded  ;  and  an  anterior,  also  rounded,  and  often 
notched. 

As  already  mentioned,  the  spleen  is  connected  to  the  stomach  by 
the  gastro  splenic  omentum,  and  to  the  under  aspect  of  the  diaphragm 
by  the  svspensory  ligament. 

The  spleen  is  invested  with  two  coatS'^^a  serous  or  peritoneal, 
and  a  fibro  elastic.  The  outer  or  serous  coat  entirely  covers  the 
organ,  except  at  the  hilum,  from  which  it  is  reflected  to  the 
stomach  ;  it  is  thin  and  smooth,  and  is  intimately  connected  to  the 
subjacent  fibrous  coat.  \x% fibro  elastic  coat  (tunica  propria),  thick 
and  strong,  not  only  covers  the  spleen,  but  sends  inwards  through- 
out its  substance  fibrous  bands  {trabecuUi),  which  interlace  in  all 
directions,  and  thus  form  an  intricate  network  of  what  are  termed 
trabecular  spaces  or  areola:  this  coat  consists  of  a  strong,  white, 
and  elastic  tissue,  and  is  conseijuently  exceedingly  elastic  to  admit 
of  the  varying  size  of  the  spleen;  it  moreover  contains  more  or 
less  unstriped  muscular  fibres,  so  that  it  contracts  faintly  on  the 
application  of  the  galvanic  current.  Besides  this,  the  tralieculx 
form  sheaths  and  supports  for  the  splenic  vessels  throughout  their 
ramifications. 

The  areolae,  above  described,  are  filled  with  what  is  termed  the 


*  In  ague  and  olher  forms  of  fever  it  someliraes  attains  a  weight  of  frno  \%  * 
ounds  (.!>'.//<' (^  .^//iiyn'Mi) ;  it  diminishes  In  weight  nfler  fony  years  «(<((. 
'  I  enlarged  during  and  after  digeniion. 
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spleen  pulp.  This  pulp  is  a  soft  reddish-brown  subsunce,  and 
under  the  microscope  is  seen  to  consist  of  connective-tissue  cor- 
puscles, which  with  their  branched  communicating  processes,  called 
the  iustenlacular  celts  of  the  pulp,  make  up  a  fine  reticular  tissue, 
the  interstices  of  which  are  filled  with  red  and  white  blood-cor- 
puscles. Thus  the  areolae  are  divided  into  a  large  number  of 
smaller  spaces  by  these  sustentacular  cells,  and  the  white  blood-cells 
contained  within  them  are  more  numerous  than  in  normal  blood, 
especially  in  the  neighbourhood  of  the  Malpighian  corpuscles. 
The  cells  have  either  one  or  more  nuclei  according  to  iheir  size, 
and  present  distinct  amoeboid  movements.  In  these  cells  frequently 
small  yellowish  granules  may  be  distinguished,  which  are  probably 
derived  from  blood-cells,  for  they  present  all  the  characters  of 
haematin.  Blood-corpuscles  in  all  stages,  from  an  unchanged  disc 
to  one  of  complete  disintegration,  may  be  seen  ;  and  it  has  been 
shown  by  Klein  that  some  of  them  present  knob-like  projections, 
as  if  from  budding  of  small  nuclei  by  a  process  of  gemmation. 

The  splenic  artery  enters  the  hilum  of  the  spleen  by  several 
branches  which  ramify  in  its  substance,  ensheathed  and  supported 
by  its  fibrous  framework.*  The  artery  is  remarkable  for  its  large 
size,  as  compared  with  the  organ  to  which  it  is  distributed,  and  also 
for  its  serpentine  course.  The  smaller  branches  leave  the  Irabeculre, 
still  invested  by  a  shealh  derived  from  the  fibro-elastic  coat  of  the 
spleen  ;  but,  before  they  terminate  in  ))enirillale  tufts  the  sheath 
becomes  changed  into  a  thick  investment  of  lymphoid  tissue,  which 
surrounds  the  smallest  arterioles.  The  lymphoid  tissue,  which 
forms  the  sheath  of  the  arterioles,  is  here  and  theredilated  into  oval 
enlargements,  called  the  Afiitpigliian  corpuscles,  varying  in  size  from 
^J^th  to  Jjth  of  an  inch  (.j  to  /  mm.)  in  diameter.  These  bodiesare 
sometimes  thickenings  on  the  side  of  the  arterioles,  but  more  com- 
monly they  completely  surround  the  vessels.  They  are  visible  in  a 
fresh  spleen,  and  look  like  white  spots  scattered  through  the  dark 
pulp.  There  do  not  appear  to  be  any  definite  boundaries  between 
them  and  the  reticular  tissue  ;  their  interior  consists  of  a  fine  reticu- 
lum, denser  at  the  circumference  than  at  the  centre,  and  is  filled  with 
lymphoid  cells  possessing  amoeboid  movements.  The  smaller  arteries, 
after  branching  in  all  directions,  enter  the  spleen  pulp,  and  their 
lymphoid  walls  alter  in  character,  presenting  numerous  branched 
processes  which  communicate  with  the  branched  cells  of  the  susten- 
tacular tissue.  Through  this  connection  they  pour  their  blood  di- 
rectly into  the  pulp  tissue,  and  thus  into  relation  with  the 
constituents  of  the  pulp  tissue,  by  which  means  it  is  subjected  to 


•  Tlie   ramifications  of   the  splenic   artery  may  l)e  seen  by  washing  away  th'; 
Jp  and  floating  the  flocculenl-looking  spleen  in  water. 
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important  changes.  The  veins  commence  in  the  pulp  tissue  in  the 
same  way  as  the  arteries,  and  are  at  first  formed  by  the  arrangement 
into  rows  of  the  connective-tissue  corpuscles,  which  subsequently 
become  spindle-shaped  and  overlap  each  other,  so  constituting  a 
variety  of  endothelial  lining  to  the  venous  passages,  .•\ssuming 
more  the  ordinary  character  of  veins,  they  travel  along  the  trat>eculx 
like  the  arteries,  but  do  not  accompany  them,  and  freely  communi- 
cate with  each  other,  and  so  far  are  unlike  the  arteries.  The  small 
veins  present  transverse  lines  or  markings,  caused  by  the  encircling 
elastic  fibres  around  the  vessels  of  the  suslentacular  tis.sue  of  the 
spleen.  After  entering  the  trabecular  tissue,  which  forms  sheaths 
for  the  veins,  they  gradually  join  and  form  four  to  six  large  veins, 
which  leave  the  hilum  to  constitute  the  splenic  vein. 

The  lympkulics  of  the  spleen  are  arranged  in  two  sets — a  trabteiitar  and  Aftri- 
vnsfultir':  the  formei  originate  in  the  IraliecuLr,  and  are  connected  with  ibe  ly 
phatics  Ijeneath  the  capsule  ;  the  latter  arise  in  the  lymphoid  liuuc  around  I 
arteries,  and  subsequently  run  one  on  each  side  of  llie  arteries,  anastumosing  ( 
queiilly  by  transverse  branches.  The  tral>ecalar  and  perivascular  lymphatics  join 
at  the  hilum,  and  run  t>etween  the  layers  of  the  gai<tro-splenic  omentum  to  tfat 
lymphatic  glands. 

The  Htrves  come  from  the  solar  plexus  and  the  right  pneuinogastric  nerve. 

The  function  of  the  spleen  appears  to  be  that  of  a  great  blood- 
gland,  and  thus  concerned  in  the  development  of  white  corpuscles ; 
for  the  blood  which  is  conveyed  from  the  spleen  contains  a  large 
excess  of  white  corpuscles.  The  large  number  of  red  blood- 
corpuscles,  in  various  stages  of  disintegration,  also  points  to  another 
use  of  the  spleen  as  the  gland  for  the  degeneration  of  red  blood- 
cells  into  pigment,  which  is  conveyed  through  the  spleen  to  the 
liver  to  be  used  in  the  secretion  of  the  bile.  It  is  also  presumed 
that  the  gland  elaborates  the  albuminous  materials  of  food,  and 
stores  thera  up  for  a  time  before  they  ])ass  into  the  circulation. 
The  kidneys,  two  in  number,  are  situated 
the  lumbar  region,  behind  the  |)eriioneum, 
imbedded  in  fat.  The  left,  usually  situated  higher  than  the  riglii, 
is  generally  longer  and  somewhat  heavier.  Their  colour  is  reddish- 
brown.  Each  is  about  4.4  inches  (//  cm.)  in  length,  two  imhrt 
(S  cm.')  in  breadth,  and  one  inch  {2.j  cm.)  in  thickness.  Earl) 
weighs  from  four  to  .six  ounces  (f/j-S  to  ijo gm.)  in  the  male,  and 
in  the  female,  four  to  five  and  a  half  ounces  {,113.3  to  'S^'  p**-)- 

The  kidney  presents  for  examination  two  surfaces,  two  borders 
and  an  upper  and  a  lower  end. 

The  anterior  surface  is  convex,  and  is  covered  with  j"  ■■\ 

and  looks  somewhat  outwards  ;  \.\\t  posterior  iitrface  is  1  ;■ 

tcned,  and  rests  on  the  anterior  layer  of  the  lumbar  aponeurotu 
and  psoas  magniis  ;  the  outer  boriier  is  convex  and   rouiiilfi!  :  ihe 


Kidneys. 
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tr  i><;r./fr  presents,  about  its  middle,  a  deep  notch  about  an  inch 

<•«.)  in  length,  the  hilum,  leading  lo  a  hollow  in  the  kidney, 

sinuSy  for  the  entrance  and  exit  of  the  renal  vessels  and  ureter, 

nerves  and  lymphatics ;  these  have   the   following  relations  to 

another:   in   front   lies  the  renal  vein  ;  behind  is  the  ureter; 

tween  them  is  the  renal  artery  ;  the  upper  end  is  large  and  thick, 

looks  upwards  and  inwards,  and  upon  it  rests  hts  corresponding 

)ra-renal   caiisule ;    the  l<nver  end,  smaller  and  flatter  than  the 

rr  end,  looks  downwards  and  outwards. 

The  kidney  is  surrounded  by  a  thin  fibrous  capsule  of  thick  con- 

Ctive  tissue,  to  which   it   is  loosely  connected  by  areolar  tissue 

minute  vessels,  except  at  the  hiUmi ;  here  it  is  reflected  inwards 

becomes  continuous  with   the  walls  of  the  renal  vessels  and 

tter.     The  capsule  can   be   readily   stripped  off  when    healthy, 

iring  the  surface  perfectly  smooth.* 

longitudinal  section  should  be  made  through  the  kidney, 
>ro  the  outer  to  the  inner  border,  to  demonstrate  the  interior, 
lis  section  displays  two  distinct  parts — an  outer  ox  cortical  portion, 

an  inner  or  medullary  portion. 
The  cortical  structure  is  deeper  in  colour  than  the  medullary 
jriion,  and  is  soft  and  easily  lacerated.  It  forms  the  external 
rtion  of  the  kidney  to  the  extent  of  |  to  |  of  an  int  h  (  5  to6  mm. ), 
;hing  over  the  bases  of  the  pyramids.  It  moreover  sends  down 
>1ongations  between  the  pyramids  as  far  as  the  sinus,  forming  the 
iula  rcnum  or  the  columns  of  Bertini.  The  cortical  substance 
Bsists  of  convoluted  and  straight  tubes,  tubuli  uriniferi,  of  little 
Idish  granules  called  Malpighian  bodies,  and  of  blood-vessels, 
ires  and  lymphatics  (Fig.  200). 

The  medullary  structure  i?  composed  of  numerous  conical  mas.ses, 
*, pyramids  of  Malpi^hi,  having  their  bases  directed  to  the  surface, 
Sir  sides  in  relation  with  the  columns  of  Bertini,  and  their  apices, 
rmed  papilla  or  mammilUe,  projecting  into  one  of  the  calices  of 
ureter.  The  pyramids,  of  which  there  are  from  eight  to 
ktcen,  are  surrounded  by  the  cortical  substance ;  they  are  corn- 
ed of  minute  straight  tubules  (which  proceed  from  the  cortical 
tion  to  end  in  the  papillae^,  of  looped  tubes  described  by  Henle, 

of  arteries  and  veins. f 
W  the  hilum  is  the  dilated  commencement  of  the  ureter,  called 


'  Under  (he  capsule  there  hare  been  traced  nnstriped  muscular  filtrcs  forming 
Luiccini|>lcte  liycr. 

'  Eacli  prraniiil  repreicnls.  what  was,  in  the  early  stage  of  the  kidney's  growth, 

"  itinct  and  inOependeiit  lol>e.  In  ihe  human  sutijcct  the  loljes  gradually  ccilesce, 
no  trace  nf  their  primordial  sinle  remains,  except  the  pyramidal  arrangement 
tUie  tulxs.     Kill  in  the  kidneys  of  the  lower  mammalia,  of  birds  and  reptiles, 

iWibcs  are  |>erinanently  separate. 
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the  pelvis  of  the  kidney.  It  is  funnel-shaped,  and  its  broad  part 
divides  into  three  principal  channels,  infundihulay  an  upper,  middle, 
and  lower,  which  again  branch,  and  form  from  eight  to  twelve  cup- 
like excavations,  called  calices.  Into  each  of  these  calices  one, 
sometimes  two  or  more  papillae  project.     Between  the  calices  the 


FiC.    JOO.— l^tCGlTUDlNAL  SaCTIOM  UP    THE    KlUNIV  (TysOM,  .t/Ur   /Umft), 

Cortex,     i".  Labyrinth,     i'.  Meiltillary  niy*.    3.  Medulb.     a^.  BouiulAry  Uycr  oJT  1 

a'.  Papillary  portion  of  medulla.  3.  Tr.ituver»e  icction  of  tubulea  in  botiiulapy  lafff. 
4,  Fat  of  renal  biiuis.  *,  Trao»ver«cly  coursing  medullary  rays,  5.  Artery,  ^  Afltff* 
C.  Ren.1l  calyx.     U,  Ureter.     A,  Branch  of  Renal  artery. 


branches  of  the  renal  artery  ascend  to  ramify  in  the  kidney,  lying 
imbedded  in  fat.  The  pelvis  and  the  calices  are  composed  .-i^rhnte 
layers — an  external  fibrous  //iy^r  continuous  with  the  x<  irt 

of  the  capsule  into  the  sinus;  a  middle  or  muscular,  i  .  ,>f 
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longitudinal  and  circular  fibres,  the  former  extending  nearly  as  far 

as  the  cal ices,  the  latter  encircling  the  calyx  round  the  papilla:; 

and  an  internal  ox  mucous  coat  reflected  over  the  papilL-e. 

,  .  With  a  lens  each  papilla  may  be  seen  to  be 

Structure  of  the  .   jj   j      -.u         .0  .  l-   u  .1 

Kidney  Studded  with  24  to  80  apertures,  which  are  the 

♦  terminations  of  the   tubuli  uriniffri.     These 

apertures  open  into  the  bottom  of  about  twenty  shallow  depressions 
on  a  papilla,  ctWtAfoveolct.  The  orifices  are  from  i-jTyth  to  y^-yth  of 
an  inch  (200  to  joo  f*)  in  diameter.  These  tubes  as  they  pass  out 
into  the  pyramidal  structure  run  straight,  bifurcate  repeatedly  at 
very  acute  angles,  their  subdivisions  running  [jarailel,  and  reach  the 
bases  and  sides  of  the  pyramids,  from  which  they  pass  into  the 
cortical  substance,  greatly  increased  in  number.  These,  termed  the 
straight  or  collecting  tubes  (Fig.  202.0)  pass  into  the  cortical  sub- 
stance still  as  straight  tubes,  the  central  one-;  passing  nearly  to  the 
surface,  the  outer  ones  being  very  short,  and  only  run  a  short  distance 
into  the  cortex,  so  that  they  are  arranged  as  a  series  of  cones,  with 
their  apices  to  the  surface  of  the  organ.  These  bundles  are  called 
X\\^  Pyramids  of  Ferrein,  or  the  medullary  rays,  and  receive  on  each 
side  the  curved  extremities  of  the  convoluted  tubes.  We  find  the 
cortical  substance  is  arranged  between  and  around  these  medullary 
rays,  which,  from  the  intricate  arrangement  of  ifs  tubes,  receives  the 
name  of  the  labyrinth  of  the  cortex. 

F2ach  uriniferous  tubule  commences  in  a  dilated  extremity,  termed 
the  Malpighian  capsule  (joo  /n)  (Fig.  aoi.  i),  in  which  is  enclosed  an 
arterial,  vascular  tuft,  the  Malpighian  tuft,  of  about  y^jth  of  an  inch 
in  diameter,  and  is  visible  to  the  naked  eye  as  a  minute  red  point- 
At  the  point  of  union  of  the  tubule  with  the  capsule  it  presents  a 
narrow  portion,  called  the  neci  (2),  beyond  which  the  tubule  be- 
comes convoluted  for  a  considerable  distance,  forming  the  frst  or 
proximal  convoluted  tube  (3).  As  it  descends  toward  the  medullary 
ray,  the  tubule  becomes  nearly  straight,  but  having  a  slight  spiral 
tendency  :  this  portion  of  the  lube  is  termed  the  spiral  tubule  (4) 
(Schachowa).  The  tubule  now  enters  the  medullary  portion,  nar- 
rowing very  suddenly  in  its  calibre,  and  descends  towards  the  apex 
of  the  pyramid,  constituting  i\i^  descending  limb  of  Htnle' s  loop  (5). 
The  tubule  here  bends  upon  itself,  forming  a  loop,  the  loop  of 
Ifenle  (6),  and  ascends  to  re-enter  the  cortical  substance  as  the 
ascending  limb  of  Henle' s  loop  (7),  which  is  larger  than  the  descend- 
ing limb.  On  passing  out  of  the  medullary  ray  of  the  cortical  por- 
tion the  tubule  becomes  irregularly  dilated,  and  takes  the  name  of 
the  irregular  tubule  (8,9) ;  this  is  continued  on  into  another  convo- 
luted portion,  called  the  second,  irregular  ox  distal  convoluted  tubule 

*  fi,  micromitlimeter. 
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(lo, n)  which,  before  entering  the  straight  tube,  becomes  much 
narrowed  and  curved,  called  the  primitive  coilectin^  or  junctiotiai 
tubule.     We  have  thus  traced  the  straight  tubes  from  their  lermina- 


ind  ttihe. 
II.  Duk 


3.  Prnxtnul 
tubule. 


Sul>-capsular  layer  *hh- 
out  MalpighUn  corpus- 
cles. 


W.   Fir^l  part  of   cottect- 
iKe. 
Ul  cotivotuicd  tu' 


A^  A    Cortw. 

10.  IrreguUr  tubule. 


convoluted 


Heiile'i  loop 
Inurier  >itraium  of  cor 
lex  Htthoui  Mulptgh 
tan  corpiuicl». 
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7  &  8.  Ancending  limb      ^ 
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8.  SpinI  part  of  jsccnd- 
"imb     of    Hote  1 


B.  Boundary  rone. 
5.   t>e%cen*1tni;    limb  4f 
Hen1c'«  loop-tube. 


6,  Hciile'»  locip. 


tS.  Ol&chargtng  tube. 


^^  C  Papillary  aoM. 

Fig.  aoT.— Diagram  op  thr  Couksc  op  two  Ukihipbhovs  Tuwulb. 

tion  at  the  papillae  to  their  commencement  at  the  pyramids  of  ^tt- 
rein,  and  have  also  traced  the  convoluted  tubules  from  their  origin 
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r  aDB.— Btooi>-vcs»LJ  and  UltiMiVMiom  1'uftULK»  o»   Tim   KiuifST  (Skhi-Diauiiam- 

HATIC). 

kollhcconex.     II.  Of  tlic  medutlA.    <•    InUrlMbuUr  briery,    i.  Vm  aflerviu.     t. 
«t».     r.f.  Va«a  recU      t.   Vcnie  tccta.     v.  v.   InierlubtiUr  vein.     S.  Orfgin  ti  m 
fiA  udUlA,  cortical  vein.     /.  r^  Rowntan'ii  capsule   and  glontcrulti*       X.  X.  Convnlmed 
Mlml«i«  t.t.  Hrnle's  loop.  «.#».  Jitoctional  piece  i*  <».  0*ll<c(lng  l(ibr«.  O  Kxcretory  tube. 


Ufa 


latt 


S4a 


STRUCTURE   OF   THE   KIDNEY. 


in  the  Malpighian  capsules  to  their  junction  with  the  commencement 
of  the  straight  tubes. 

The  lubuli  uriiiiferi  consist  of  a  basement  membrane  lined  with  epithelium, 
whii:h  varies  in  the  dilTercnt  pans  of  the  tubuli.  The  <<!/>*«/?  is  lined  with  flattened 
cells,  hai-ing  oval  nuclei ;  the  «<•<•;<■  (Fig.  203,  ii.)  has cabical  epithelium  ;  thejirst 
convo/u/eil  tubule  \i\\ntd  with  polyhedral  epithelium,  presenting  numerous  rod- 
like processes,  resting  at  one  end  on  the  basement  membrane,  while  the  other 
extends  towards  the  lumen  of  the  tubule,  and  thus  presents  the  appearance  of 
striation;  xhe  spirni  tube  0/  Sih^nhowa  has  similar  epithelium;  the  •/«««</«'«/ 
tim/i  \i  lined  with  (laltened  epithelium,  like  that  in  the  capsule;  the  ajeenJing 
limli  presents  epithelium  similar  to  that  found   in  the  Brst  convoluted  and  spiral 


Fig.  303,— II.  Bowham's  Caklilb  amd  Giximkmulks. 

.  Vas  aflerent.    e,  Vas  efferent,    c.  CapilUrv  iietwcrL:  of  the  cortex,    k.  tjiilotheltuoi  of  I 
captule.     h.  Origin  of  a  convoluled  tutiulc.        111.  "  Roilded  "   ceU»  from   a  convo 
tubule — 3,  veen  from  Ihe  tide,  wilhjf,  inner  gmnutar  lone.    1.  From  Itie  ftUfiace.     IV.  C'eUa 
lining  Henlc\  looped  lubulc.     V.  Celts  of  a  coUeciing  uibe.     VI.  Section  of  an  excreidO 

lutie. 


portion  of  the  tubule,  although  smaller  and  with  shorter  rod-like  processes;  the 
irregular  tubule  is  furnished  with  the  rod-like  cells  of  unetjual  length,  which, 
however,  render  the  lumen  more  uniform;  the  seeonJ  innvolute.l  tubuU  hu 
epithelium  somewhat  like  thai  of  the  first  convoluted  tubule,  but  having  long  Cc"s 
with  large  nuclei,  and  possessing  high  refractive  properties;  the  lurved  n 
juHdiomil  tubule  has  a  large  lumen,  and  is  lined  by  angular  or  fusifoini  cell' 
with  short  processes ;  the  eolleclini;  or  itraigkl  tubes  are  lined  with  cuL<Cal 
epithelium,  which  in  the  larger  tulies  becomes  distinctly  columnar. 

The  r<-««/ (ir/rn- enters  the  hilum  lietween  the  pelvis  and  the  renal  vein.  It 
shortly  divides  into  four  or  live  branches,  which  pass  outwards  bclircai  the 
papilla;,  and  then  enter  the  conical  portion  between  the  pyramitls.  Kr«>m  tlw* 
there  pass  to  each  Malpighian  pyramid  two  branches,  which  ascend  along  >» 
sides  as  far  as  its  base,  distributing  in  their  course  small  vessels  which  pass  to  ttw 
Mal|>ighian  capsules.  At  the  base  of  the  pyramid  they  form  arches,  and  ma^'* 
bend  from  which  two  sets  of  branches  are  given  oil',  the  interlobular  uteric*  •a'' 
Ihc  atleiiul.'i'  rc'cl.e  (Fig.  202,  r.  e.). 
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The  intrrtuhular  arttrits  (a)  pass  off  at  right  angles  between  the  medullary 
rays,  and  then  run  amongst  the  convoluted  tuhes,  some  lo  enter  the  Malpighian 
capsules,  and  others  lo  reach  the  surface  and  supply  the  capsule,  emiiiig  in  the 
stellate  veins  henealh  the  capsule.  The  arteriole  which  passes  to  the  Malpighian 
capsule  is  termed  the  affcreni  vtisel  (I),  and,  entering  the  dilated  extremity  of  the 
uriniferous  tube,  breaks  up  into  a  number  of  convoluted  capillary  vessels,  constitut- 
ing l)\t  gloimnilus  of  Malpighi.  The  blood  is  returned  from  the  glomerulus  by  a 
small  rfftrtnt  vein  (2),  which  emerges  from  the  capsule  close  to  the  entrance  of 
the  artery.  This  vein,  after  a  shurt  course,  breaks  up,  like  an  artery,  into  a 
dense  network  of  capillaiies,  which  ramify  over  the  convoluted  tubules  (r,t'.). 
Some  of  the  veins  from  the  lower  glomeruli  break  up  into  straight  vessels,  and 
then  pass  from  the  medullary  rays  inio  the  pyramid. 

The  arteriottz  recta  are  destined  for  the  supply  of  the  Malpighian  pyramids 
entering  them  at  their  bases,  and  then  passing  downwards  to  their  apices,  where 
they  join  the  venous  plexuses. 

'i'he  MalfigHian  bodies  are  small  red  granular  masses  about  ^  J^jlh  of  an  inch 
in  diameter,  and  are  only  found  in  the  cortical  substance.  Each  is  composed  of 
the  dilated  commencement  of  a  uriniferous  lube  forming  the  Atalfighian  capsii/e, 
containing  within  it  a  coil  of  small  blood-vessels  called  the  Malfighiiin  lufl  or 
glomtrului.  The  capsule  is  composed  of  a  homogeneous  membrane,  and  is 
pierced  by  a  small  artery,  afferent  vesset,  which  enters  it  opposite  the  commence- 
ment of  the  urinary  tubule.  In  the  cajisule  the  artery  breaks  up  into  a  coil  of 
minute  blc(odve$.sels,f/u»/i'r«/«j,  and  returns  its  blood  by  a  vein,  efferent  i>essel, 
which  eraeiges  from  the  capsule  close  to  where  the  artery  enteied.  The  capil- 
lary plexus  within  the  capsule  is  surrounded  by  the  epithelium  lining  the  interior 
of  the  capsule.* 

The  renal  veins  return  the  blood  from  three  sources:  from  the  veins  situated 
beneath  the  capsule  (Fig.  202,  S.),  and  those  corresponding  lo  the  interlobular 
arteries  which  pass  lietween  the  medullary  rays  (?'.  f),  and  at  the  bases  of  the 
Malpighian  pyramids  join  the  venjc  reclrc  (c.) ;  the  ven;e  reclK  return  the 
blood  from  the  arteiiol.-c  recix,  and  begin  in  plexuses  at  the  apices  of  the  pyra- 
mids, they  then  pass  outwards  between  the  tubuli  recti,  and  join  the  interlobular 
veins  to  form  the  proper  renal  veins;  these  pass  dnwn  along  the  sides  of  the  Mai-, 
pighian  pyramids,  accompanie<l  by  their  corresponding  arteries,  and  in  their  course 
to  llie  sinus  receive  the  efferent  veins  from  the  adjacent  cortical  substance.  At  the 
sinus  they  communicate  freely  with  each  other  and  juin  to  form  the  renal  vein. 

The  nei-es,  about  fifteen  in  number,  forming  the  renal  ple.\us,  are  derived  from 
the  Irsser  and  smallest  splanchnic  nerves,  (he  solar  plexus,  and  the  semilunar 
ganglion. 

The  hmfhalics,  consisting  of  a  deep  and  a  superficial  set,  pass  to  the  lumbar 
glands. 

s  ic        I      These  bodies,  situated  at  the  top  of  the  kid- 

p  -r  n  apsu  es.  j^^y^^  belong  to  the  class  of  ductless  glands. 
They  are  of  yellow-ochre  color  ;  the  right  is  triangular,  and  re- 
sembles a  cocked  hat ;  the  left  is  more  almond-shaped  and  rather 

*  Ilistologisls  differ  with  respect  to  the  disposition  of  .the  epithelium  over  the 
glomerulus  ;  some  assert  that  it  has  no  epithelial  covering,  but  that  it  hangs  loose 
within  the  capsule:  ;oine,  that  the  tuft  is  completely  invested  with  epithelium, 
except  where  the  afiereni  and  efferent  ves-sels  pass  in ;  others,  again,  ihat  only  that 
portion  of  the  glomerulus  which  looks  towards  the  neck  of  the  tubule  is  covered 
with  epithelium. 
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the  larger  of  the  two.  They  measure  about  an  inch  and  a  half  ^ 
(right,  ^.S  cm.:  Itft,  5  cm.)  in  their  long  diameter,  about  three- 
quarters  {ri'g/i/,  /S  mm.;  left,  2.§  cm.)  in  breadth,  and  '6  to  K^  of 
an  inch  {4  to  6  mm.)  in  thickness  ;  they  weigh  from  one  to  two 
drachms*  (^4  to  8  gm.).  The  gland  is  surrounded  by  connective 
tissue  and  fat,  and  is  invested  by  a  thin  fibrous  covering,  which  sends 
down  partitions  into  the  interior  through  furrows  on  their  surface. 

A  perpendicular  section  shows  that  it  consists  of  a  firm  exterior 
or  cortical  part,  and  of  an  interior  or  medullary  substance,  soft  and 
pulpy. 

The  cortical  portion  is  of  a  yellow  colour  ami  Tonus  the  priocipal  put  of  (be 
organ.  It  consists  of  parallel  columns  arranged  periiendicularly  to  the  surface, 
due  (o  the  capsule  sending  processes  into  the  interior  uf  the  gland,  which  coin- 
niuiiicate  at  frequent  intervals  by  transverse  bands.  There  .ire  thus  formc'd 
numerous  spaces  which  communicate  wiih  each  other;  the  spaces  at  the  surtiice 
.ire  smaller,  while  those  towards  the  centre  are  longer;  the  section  through  the 
cortex  gives  the  appearance  of  ■  line  network,  the  external  portion  taking  the 
name  of  the  zona gtomcrvlosa,  the  internal  portion  that  of  the  lona  rttuularii,  the 
intermediate  portion  that  of  the  tona  fasciculnta.  The  reclicular  tissue  is  made  op 
of  librous  tissue  with  longitudinal  bundles  of  unstriped  muscular  tissue. 

The  mcdulliiry  portion  varies  in  colour  according  to  the  amount  of  blood  con- 
tained in  il,  being  sometimes  a  dark-brown  colour,  sometimes  nearly  white.  Not 
infrequently  the  medullary  part  is  converted  into  a  cavity,  but  this  is  pn^bably  a 
postmortem  change.  It  consists  of  a  plexus  of  minute  veins,  supported  by  the 
delicate  areola  tissue  containing  muscular  fibres,  and  presents  a  reticular  aspect. 
Among  the.se  are  numerous  granular  and  branched  cells. f 

The  arteries  lo  the  gland  are  conveyed  along  the  trabecular  tissue,  and,  afier 
supplying  the  gland-tissue,  converge  to  the  centre,  where  the  blood  is  returned 
into  the  venous  plexuses  in  the  medullary  portion.  They  are  derived  from  ibe 
^abdominal  aorta,  the  phrenic  and  the  renal  arteries.  The  vein  begins  in  the 
centre  as  a  single  vessel,  and  joins,  on  the  right  side,  the  inferior  vena  cava,  lod 
on  the  left  side  the  left  renal  vein. 

'I'he  lymphatiii  terminate  in  the  lumbar  glands. 

The  tunes  are  derived  from  the  solar  and  renal  plexuses,  and  in  them  ire 
found  numerous  ganglia.  They  are  distributed  chiefly  to  the  medullary  ponioo-i 
Of  late  years  the  minule  structure  and  functions  of  the  supra-renal  capsules  hate 
t>cen  much  investigated,  in  consequence  of  the  discovery  made  by  Dr.  Addison, 
of  the  close  relation  which  exists  between  certain  diseases  in  these  tiodies  and) 
brown  discoloration  of  the  skin.     I'beir  precise  function  is  still  unknown. 

The  alimentary  canal  is  composed  of  foo* 
coats  :  a  .serous,  a  muscular,  a  submucous,  atui 
a  mucous.     First,  is  the  sertms  or  peritontal 


Stomach  and 
Intestines. 


*  Many  authors  give  a  macb  larger  weight,  varying  from  7  gm.  (two  dtachai.' 
to  19  gm.  (6ve  drachms) ;  the  gland  is  larger  in  young  adolescence,  bat  atrtifihkt 
in  old  age.     (A.  II.) 

t  The  medullary  cells  are  stained  a  deep  brown  colour  on  the  aiUitioa  al 
bichromate  of  potash,  the  conical  cells  being  scarcely  aJTeclcd  liy  it. 

\  Luschka  states  that  the  branched  granular  cells  of  the  medullary  ponicB  m 
connected  with  the  nerve-fibres. 
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at,  described  at  p.  430.     Secondly,  under  the  serous  is  imuscu/ar 

it,   upon  which  the  chief  strength   of  the  canal  depends.     It 

its  of  two  distinct  strata  of  plain  muscular  fibres  ;  the  outer 

»tuni  is  longitudinal,  the  inner  circular.     This  arrangement  not 

y  makes  the  bowel  stronger,  but  regulates  its  peristaltic  action, 

the  longitudinal   fibres,  by  their  contraction,  tend  to  shorten 

i  straighten  the  tube,  while  the  circular  fibres  contract  upon  and 

jpel  its  contents  to  greater  advantage.     Connecting  this  coat  and 

mucous,  is  a  layer  of  areolar  tissue  called  the  subtiiucouscoat,  in 

rhich  the  arteries  break  up  before  entering  the  mucous  membrane. 

de    mucous  is   the   most    complicated   of  all   the   coats,    for   it 

resents  different  characters  in  different   parts,  according  to  the 

inctions  which  it  has  to  perform. 

The  stomach  should  be  moderately  distended 

to  see  its  size,  which  varies  in  different  subjects 

cording  to  the  habits  of  the  individual.     When  distended,  an 

rentge  stomach  would  be  about  ten  or  twelve  inches  (25  to  jo  em.) 

length,  and   four  {10  cm.)  in  depth  and  width;  its  weight  is 

ited  to  be  about  four  and  a  half  ounces  {about  ijo  gm.)  {capacity 

lbs.  or  J.J  kiigm.).    It  is  conical  in  shape ;  the  left  part  fornis  a 

irge  bulge  called  the  cardiac  or  splenic  end;  and  on  the  right  side 

liere  the  food  passes  out  it  becomes  small  and  contracted,  and  is 

illed  the  pyloric  end.     Tiie  stomach  presents  for  examination  two 

arfaces,  two  borders,  two  ends,  and  two  orifices. 

The  anterior  surface  is  convex,  and  looks  upwards  and  forwards ; 

lie  posterior  surface  looks  downwards  and  backwards. 

The  upper  border  or  the  lesser  curvature  is  concave  and  short,  and 

(tends  from  the  oesophagus  to  the  pylorus;  it  is  connected  to  the 

•by  thegastro-liepatic  omentum.  The  loiver  border  or  ihe  greater 

vrvature  is  convex,  and  affords  attachment  to  the  great  omentum. 

The  left  end  is  the  larger,  and  is  called  the  cardiac  or  splenic  end ; 

bulges  out  (o  the  extent  of  two  or  three  inches  ( j  to  j.j  cm.)  to 

be  left  of  the  entrance  of  the  cesophagus,  and  is  called  the  great 

vt-de-sac  or  fundus.     The  right  end  is  narrow,  and  makes  a  double 

End  ;  near  the  first  it  bulges  into  a  pouch,  called  the  antrum  pylori, 

the  small  cul-desac. 

The  irsophageal  or  cardiac  orifice,  situated  at  the  highest  part  of 
lie  stomach,  is  on  the  left,  and  receives  the  oesophagus  ;  \.\\t  pyloric 
ice  is  continued  on  into  the  duodenum,  and  is  narrow,  being 
irded  by  a  musculo-mucous  ring,  the  pylorus.* 


*The  position  of  t]ie  stomach  within  the  abdomen,  and  its  relalioos  with  tur- 
iruciures,  are  matters  of  much  Hispulc.  Dr.  l.esshafl  hascome  lothc  con. 
ihe  sloinicli  is  nearly  vertical,  so  that  its  fiirxlus  touches  tlie  ilinphr.iym 
.  ..'..(.',  March  11,  1SS2,  p.  406.)     llis,  and  most  anatomists,  axe  of  opinion 
at  ihe  lung  axis  is  placed  obliquely  from  left  to  right  within  the  abdomen. 
46 
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The  stomach  is  connected  at  its  borders  by  peritoneal  folds 
extending  to  neighbouring  structures;  thus,  its  lesser  curve  is 
connected  with  the  transverse  fissure  of  the  liver  by  the  gasiro- 
hepatic  or  lesser  omentum  ;  its  cardiac  end  is  connected  with 
the  hilum  of  the  spleen  by  the  gastro- splenic  omentum  ;  to  the 
left  of  the  oesophagus  it  is  connected  with  the  dJai>hragm  by  the 
gastrophrenic  ligament ;  to  its  greater  curve  is  attached  the  great 

omentum,  which  is  continu- 
ous on  the  left  side  with  the 
gastro-splenic  omentum. 

The  pylorus  is  the  narrow 
circular  ring,  comix>sed  of 
circular  muscular  fibres  and 
mucous  membrane,  through 
which  the  food  passes  into 
the  duodenum.  The  serous 
and  longitudinal  muscular 
fibres  take  no  part  in  its 
formation,  being  continued 
over  it  on  to  the  duodenum. 
The  stomach  consists  of 
four  coats :  serous,  muscular, 
submucous,  and  mucous. 

The  serous  or  peritoneal 
coat  covers  the  surface  of  the 
stomach,  except  at  the  bor- 
ders, where  the  peritoneum  is 
continued  as  omenta  to  other 
organs ;  it  is  along  these  bor- 
ders that  the  vessels  run. 

The  muscular  coat  can  be 
seen  when  the  serous  coat  is 
removed.  The  fibres  are  of 
the  unstriped  variety,  and  ar- 
ranged in  three  layers :  aa 
external  or  longitudinal,  a 
middle  or  circular,  and  an  internal  or  oblique. 

The  longitudinal  fibres  arc  continuous  with  the  longitudinal 
fibres  of  the  cesophagus,  and  spread  out  over  the  stomach,  being 
most  numerous  along  the  curvatures  of  the  stomach  ;  they  are  at 
the  pyloric  end  continuous  with  the  longitudinal  fibres  of  the 
duodenum. 

The  circular  fibres  are  well-marked  about  the  middle  of  the 
ioniach,  but  are  most  abundant  at  the  pylorus,  where  they  fonn  i 
owerful  sphincter. 


Scros:).      *_ 


Fig.  k4. — Vektical  Suction  or  im;  Wall  of 

THR  Human  Stomach  >:  is- 
E.  Epiihelium.     Gt.  GUnd>,     Mm.    MuscuUrli 
mucoKK. 
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The  nblique  fibres  are  scattered  over  the  sides  of  the  stotnach, 
and  are  most  distinct  at  the  entrance  of  the  oesophagus,  crossing 
obliquely  from  left  to  right  and  from  right  to  left.  They  are  con- 
tinuous with  the  well-marked  circular  fibres  of  the  oesophagus. 


K 


-P. 


*  *  ♦^ 


Y\ti.  ■*<'%  — Vbkticai.  Sbction  op  th«  Gastric  Mvcous  Mumukank.  (,  e  f''*  on  ilic 
*uTfiic«.  /.  Neck  of  K  fundufr-cl-tnd  opening  inio  a  ilini  g^  .r.  PAricLiI,  mihI  y,  chief 
cells,     d,  t'.  r.  Artery,  vein,  capiTUncii.     d,ti.   LyinphHtici,  emptyinj*  into  u  Urge  trunk, /. 

The  submucous  coat  serves  to  connect  the  n)uscu1ar  with  the 
mucous  coats.  It  consists  of  areolar  tissue,  and  permits  the 
muscular  and  mucous  coats  to  move  freely  on  each  other,  and 
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allows  the  blood-vessels  to  ramify  minutely  before  ihey  enter  the 
mucous  membrane. 

Wien  llie  siomach  is  laid  open  from  the  oesophageal  lo  the  pyloric  orifice,  the 
miuous  memliritnt  is  seen  to  be  thick,  of  pole  pink  or  straw  color,  and  is  gaibcied 
into  longituilinal  folds — rwyiz— which  duappcar  whrn  the  stomach  is  distended. 

If  a  imrtion  of  the  mucous  membrane  be  examined  under  the  microsco|je,  its 
surface  will  be  seen  to  be  mapped  out  into  small  hexagonal  pits  or  aluatli,  sur- 
rounded by  ridges,  giving  it  a  honejcombed  op(>earance.  At  the  bottom  of  them 
arc  a  number  of  minute  apertuies,  the  orifices  of  ihc gmlric /t<//i{!es.  In  a  perpen- 
dicular section  the  follicles  are  arranged  in  parallel  lines  at  right  angles  10  the 
surface,  and  lerminate  in  bhnd  sacculated  ends  set  in  the  submucous  tissue. 
The  entire  thickness  of  the  mucous  membrane  is  made  up  of  these  tubuUr 
glands.  The  follicles  consist  of  two  kinds,  mucous  and  ptptic  inlands.  Tubul&r  m 
shape,  they  have  a  basement  membrane  lined  with  epithelium,  and  average  about 
jl^lh  of  an  inch  long,  and  jijlh  of  an  inch  in  diameter.  The  mucmu  gltixdi 
rare  found  over  the  whole  surface, but  are  most  numerous  at  the  pyloric  end  of  the 
\  ilomach.  They  are  composed  of  lubes,  each  consisting  of  two  or  three  short  tubules, 
0|>eDing  into  a  common  duct,  which  itself  opens  into  the  iKMtom  of  an  alveolus. 
They  are  lined  with  columnar  epithelium,  continuous  with  that  lining  the  mucous 
menibrnnc.  The  ptplu  glandi  are  also  found  over  the  entire  surface  of  the  mucous 
membrane,  and  consist  of  tubules  with  branched  Ciccal  extremities  opening  into  a 
common  duct,  which  is,  however,  shorter  than  that  of  a  mucous  gland.  They  are 
lined  wiih  columnar  epithelial  cells,  called  the  lentntl  cflli,  and  are  supposed  In  be 
concerned  in  the  secretion  of  the  gastric  juice ;  these  cells  liecorae,  at  ibe  neck  of 
the  gland,  muck  shorter  and  more  granular.  The  lumen  of  the  gland  is  very  sraall, 
but  is  somewhat  larger  at  the  free  and  the  c?ocal  ends  than  in  the  middle.  Tuwoid 
the  lower  part  or  fundus  of  the  gland  there  are  found  spheroidal  and  granulu  cells 
between  the  epithelium  and  the  basement  membrane,  ca\\ii\  ponf/al  tf/is. 

In  the  slom.'ichs  of  young  children  there  is  a  large  amount  of  lymphoid  tissue 
found  bctwern  the  gastric  gbmls.  It  is  aggregated  into  small  in.'iss<s  in  the 
mucous  membrane,  and  resembles,  in  many  respects,  the  solitary  glands  of  the 
iotesiine,  ahhough  not  so  well  defined. 

The  mucous  membrane  of  the  siomach  is  lined  by  columnar  epitheliam,  which 
also  extends  into  the  glands.  A  thin  layer  of  unstriped  muscular  tissue  (muscula- 
ris  muscos,-(r)  is  found  between  the  mucous  membrane  and  its  submucous  tiuoe, 
varying  in  amount  and  in  the  numl  er  of  its  layers. 

The  glands  of  the  stomach  are  richly  supplied  with  blood,  which  is  derived  from 
the  gasiric,  the  vasa  brevia,  the  right  and  left  gastroepiploica,  and   the   pyl 
arteries.     The  arteries  form  a  stralum  of  ininule  inosculations  in  the  submi 
tissue,  in    which    the  closed  ends  of  the  tubes  are  sel;    from   this  >ir:i 
capillary  plexuses  run  up  between  the  tubes  lo  the  surface  of  the  -!. 
they  again  form  a  larger  capillary  plexus,  and  form  the  hexagonal 
alluded  to.     Tlie  rr/«r,  corresponding  to  the  pyloric  and  gastric  :.;  a 

the  vena  portx;  those  corresponding  with  the  vasa  brevia  and  tlic  ■<■ 

ries  open  into  the  splenic  vein. 

The  lymflialia  enter  the  glands  along  the  lesser  and  greater  curvatures  of  ibe 
stomach,  and  may  be  divided  into  a  superficial  and  a  deep  set. 

The  nerves  are  derived  from  the  pneumogastric  nerves  and  from  tlie  tobr 
plexus. 


Small  Intestine. 


The   small   intestine,   consisting   of  the  du- 
odenum, jejunum,  and    ileum,  forms  a   tultc 
averaging  twenty  feet  in  length,  which  gradually  lessens  in  calibte 
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until  it  opens  into  the  caecum.  The  duodenum  is  about  twelve 
fingers'  breadth  (/o  inches  or  25  cm.,  and  2  inches  or  j  cm.  in 
diameter')  in  length,  whence  its  name;  the  jejunum  comprises  two- 
fifths,  the  ileum  three-fifths,  of  the  remaining  part  of  the  small 
intestine.  As  regards  their  external  characters,  the  duodenum  and 
'  jejunum  are  more  vascular  than  the  ileum,  and  feel  thicker  in 
consequence  of  the  peculiar  arrangement  of  their  mucous  mem- 
brane ;  but  there  are  no  defined  limits  between  the  different 
portions  of  the  intestinal  canal. 

Its  coats  are  four  in  number :  serous,  muscular,  submucous,  and 
mucous. 

The  serous  coat  consists  of  peritoneum,  and  forms  a  complete 
investment,  except  in  the  case  of  the  descending  and  transverse 
portions  of  the  duodenum,  which  are  only  covered  in  front. 

The  muscular  coal  consists  of  an  outer  longitudinal  layer  and 
an  inner  circular  thiiker  layer,  which,  however,  becomes  thinner 
towards  the  end  of  the  ileum. 

The  submucous  coat  connects  the  muscular  and  mucous  coats; 
immediately  beneath  the  mucous  membrane  there  is  a  very  thin 
layer  of  non-striped  muscular  fibres,  termed  muscularis  mucosa:. 

The  mucous  coat  can  only  be  seen  when  the  intestine  is  cut 
open  from  the  upper  end,  and  is  composed  of  the  following  strata  : 
the  muscularis  mucosje,  a  layer  of  retiform  tissue  with  lymph 
corpuscles,  with  blood-vessels  and  nerves;  and,  lastly,  a  layer  of 
columnar  epithelium. 

When  the  iolestine  is  laid  open  we  see  that  the  mucons  membrane  is  arranged 
in  close  transverse  folds,  called  valvule  eoniiivends  or  vahei  of  KtrkriHg. 
These  differ  from  other  folds  in  the  alimentary  canal — e.g.,  in  the  uesophagus  and 
stomach — in  that  they  are  not  otiliterated  when  the  tube  is  distended.  Each  fold 
extends  alout  one  half  or  two-thirds  round  the  intestine,  but  they  are  not  all  of 
e>|ual  size,  and  are  about  one-third  of  an  inch  (5  mm.)  in  depth.  They  com- 
mence immediately  below  the  opening  of  the  biliary  and  pancreatic  duels,  and  are 
most  developed  in  the  duodenum  and  the  up|)er  part  of  the  jejunum.  Below  this 
part  of  the  tulie  they  gradually  decrease  in  size,  and  become  wider  apart,  till  they 
finally  disappear  near  the  middle  of  the  ileum.  The  use  of  the  valvuhc  conni. 
ventes  is  to  increa.se  ihe  extent  of  surface  for  the  absorption  of  chyle,  to  prevent 
the  food  pacing  too  rapidly  through  the  intestine,  ami  for  secretion. 

If  a  portion  of  small  intestine  be  washed  and  placed  in  water,  ihe  surface  of  the 
mucous  membrane  appears  like  the  soft  fur  or  pile  upon  velvet.  This  appearance 
is  produceil  by  small  processes  called  villi.  These  are  extremely  vascular  pro- 
jections of  the  mucous  membrane,  about  ^^  of  an  inch  {.$  mm.)  in  length, 
ami  are  so  ncimernus  that  ,']  of  an  inch  (^  mm.")  square  contains  from  forty  to 
ninety  of  ihem.*  Their  sine,  however,  and  their  number,  bear  a  direct  ratio  to 
tliose  of  the  vulvuhc  conniventcs.  Under  the  microscope  a  villus  is  seen  to 
L  consist  of  an  outstanding  process  of  the  mucous  membrane,  covered  by  a  layer  of 
Lcolumnar  epithelium,  which   rests  upon   a  basement  membrane.     Knch  villus  is 


*  Krmiise  etdmates  the  total  number  of  tUU  at  four  millions. 
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furnisht.'d  with  an  artery  which  forms  a  network  of  inoscaUi ions  io  it,  aoii  (hen 
returns  its  blood  by  a  single  vein.  Down  ils  middle  runs  a  /aetta!  ox  absorbing 
vessel,  which  commences  in  a  closed  end  near  the  summit  of  the  villus,  where  it 
is  surrounded  by  a  layer  of  pale  non-slrii>ed  muscular  6bres  proceeding  from  th« 
muiculiiris  inurout.  This  is  surrouoded  by  a  ple«us  of  capillaries,  external  Io 
which  is  the  basement  membrane  supporting  columnar  epithelium.  Forming  the 
matrix  of  the  villus  is  a  fine  network  enclo.siiig  large  flattened  cells  with  oval 
nuclei  and  lymph  cells. 

,         .     .  _,     .  There  are  four  kinds  of  glands*  in  the  small 

Intestinal  Glands.  i„,es,ine,  called  the  glands  of  LieberkQhn, 
Brunner,  Peyer,  and    the  solitary  glands.     The  first  and    last  are 

distributed  over  the  whole 
tract  of  the  intestinal  mu- 
cous membrane ;  the  other 
two  over  particular  parts. 

The  iimplt  UlliiUt  or  'ryftt 
of  Liebtrkuhn,  the  most  num- 
erous of  all,  are  minute  tabes 
with  blind  ends,  very  thickly 
dislril>uted  over  the  sm.ill  and 
the  large  intestines.  L'ndcr  the 
microscope  their  orifices  are 
seen  lietween  the  villi  like  so 
many  minute  dots.  Their  aver- 
age length  is  jt>  mm.  :  their 
walls  Consist  of  a  delicate  liase. 
ment  or  endothelial  membrane, 
and  are  lined  with  columnar 
epithelium. 

The  Juiidennl  or  f:lan.h  nf 
BtuMHtr  are  found  only  in 
the  iluixlenum  and  a  small 
part  of  the  l>eginning  nf  the 
jejunum.  They  are  just  risible 
to  the  naked  eye,  and  may  be 
seen  by  removing  the  niuscular 
coaL  Their  struiHure  exactly 
resembles  the  round  conipuoad 


Mucous 
coal. 


Muv:ulans 
mutrvue. 


Siili-mucoiu 
coal. 


.MuACulnr 
coal. 


Serous  coat. 

Kic    »o«.— Vbriical  SacTiOH  of  TMa  Dlodbnvh. 
£..  Epitficliiim.     <  and  /.  Circular  and  longitudinal  mus- 
cubr  fibres.    L.g    Lteb«rlcilhn'«  gland».    B.jp,  Brun- 
Dcr't  glands,    g.  Ganglion  celU.     v.  Villi. 


glands  of  the  mucous  membrane  of  the  mouth 

'Ihit  gliinJs  of  Peyer  (i;/atiJul<f  agmino/te)  abound  most  in  Ihe  ileum,  ami  are 
seen  most  distinctly  in  children.  They  are  arranged  in  groups,  from  iKemyto 
flirty  in  number,  on  that  part  of  the  intestine  most  ilistant  from  the  aUachmeolof 
the  mesentery.  These  groups  arc  from  half  an  inch  to  three  inches  l/j  mm.  Io 
7  i  (•»;.)  long,  and  one  inch  (j.j  rm.)  in  width,  of  an  oval  form,  and  locwaM  la 
size  and  number  towards  the  lower  part  of  the  ileum.  If  a  gmup  be  cuaiMd 
by  dissecting  away  the  muscular  coat,  you  find  that  it  is  composed  of  a  misbar  tl 


*  A  satisfactory  examination  of  the  inlestinal  glands  can  be  uatde  aal|f  It 
specimens  quite  recent,  taken  from  young  persons  who  have  died  snditealy,  C( 
from  a  rapidly  fatal  disease. 
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imall  oval  vesicles,  like  Florence  flasks,  itnbetlHeJ  in  the  submucous  tissue.  They 
are  coropiiseiJ  of  masses  of  lymphoid  tissue,  of  about  j',  of  an  inch  ( /.^  mm.)  in 
diameter,  and  contain  an  opaque  greyish  fluid.  No  excretory  ducts  have  been 
traced  from  these  vesicles,  but  they  are  sup|X)sed  to  discbarge  their  contents  by 
rupture  of  their  capsules.  Between  the  vesicles  are  found  I.icberkilhn's  follicles, 
id  the  surface  of  the  patches  is  covered  with  villi.  These  glands  are  liable 
he  ulcerated  in  typhoid  fever.     They  diminish  in  number  and  size  with  old 

The  iolUary  glanJs  are  scattered  over  all  parts  of  the  small  and  Urge  intestines. 
They  consist  of  the  same  lymphoid  structure  as  the  glands  of  Peyer,  and  only 
dilTcr  from  them  in  heini;  solitary  instead  of  being  aggregated  into  groups. 


Capillary. 


Arlcry.   ,_ 


Cylindrical     epithe- 
lium. 


Disc  o»  the  epithe- 
lium. 


Vein. 


Fig.  907.— Ikjbctbd  Bix>oi>-vas5SLS  of  a  Villus. 


The  lymphatiii  consist  of  two  sets — those  of  the  muscular,  and  those  of  the 
mucous  coats;  the  latter  receive  those  from  the  villi,  at  the  base  of  which  they 
form  a  minute  plexus,  and,  after  piercing  the  muscular  coat,  join  with  the  former, 
which  are  chiefly  found  between  the  loogitudinal  and  the  circular  layers  of  muscular 
fibres. 

The  nei-jfs  are  derived  from  the  superior  mesenteric  plexus,  and  accompany 
the  superior  mesenteric  artery  and  its  branches  between  the  layers  of  the  mesentery; 
after  reaching  the  intestinal  walls  the  nerve -filaments  separate  from  the  arteries. 
They  then  pierce  the  external  longitudinal  muscular  fibres,  and  form  a  very  minute 
gangltaied  plexus — Aur-rhath's  plexus,  or  f'.'exus  mneHleiicui — which  distributes 
filaments  10  the  muscular  layer  of  the  entire  intestinal  canal.  From  this  plexus 
numcroiu  br»ncbes  perforate  the  internal  circular  muscular  layer,  and  unite  to 
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form  a  largely  gangliated  plexus — MeiisHfr's  plixus — in  the  submucous  tissue. 
The  intermusculdr  plexus  probalily  supplies  the  muscular  coat  and  regulates  the 
peristaltic  action  of  the  bowel;  the  iiiimufoiu pltjrus  determines  the  calibre  of  tlie 
blood-vessels. 

,  J  t    t'  "^^  principal  external  characters  of  the  large 

"  ^     "         "■  intestine  are  that  it  is  pouched  or  sacculated, 

and  that  it  has  attached  to  it  little  pendulous  portions  of  fat  covered 
by  peritoneum,  called  appendices  epiploica.  The  pouches  (sacculi) 
are  produced  by  a  shortening  of  the  longitudinal  muscular  fibres, 
and  by  their  being  collected  into  three  bands,  about  half  an  inch 


Fig.  70S.— Sictiom  op  a  Solitakv  Folucl*  of  thc  Suau.  iHTcsTm. 

a,  l.ympli-folltclc  covcmi  with  epithelium  {h  ) ;    but  thc  villi,  e,  are  denuded  of  cpitheliui 
LieucikuHn'i  follicle,     e    Mu&ctjLiri«  inuco««.    /.  Sub-mucous  tluue. 


(/J  »;w.)  wide,  nearly  equidistant  from  each  other.  One  of  these 
bands  corresponds  with  the  attached  part  of  the  circumferenrc  of 
the  bowel ;  another  with  the  front  part ;  a  third  with  its  concavity.  If 
at  any  given  part  the  three  bands  be  divided,  the  pouches  irometli- 
ately  disappear. 

In  a  colon  moderately  distended  and  dried,  we  observe  that  the 
mucous  membrane  forms  numerous  ridges  or  incomplete  septa  (Fig- 
209)  ;  they  correspond  to  the  grooves  on  thc  external  surface  of  the 
bowel,  and  disappear,  like  the  sacculi,  when  the  longitudinal  bands 
are  divided. 
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The  recttim  differs  from  the  rest  of  tlie  large  intestine  in  that 
ts  longitudinal  muscular  fibres  are  not  collected  into  bands,  but 
distributed  equally  over  its  whole  circumference.  Moreover,  both 
the  longitudinal  and  circular  fibres  are  of  considerable  strength,  like 
hose  of  the  oesophagus,  as  one  might  expect  from  the  particular 
functions  which  these  parts  of  the  alimentary  canal  have  to  perform. 
For  an  inch  and  half  (3.8  an.)  above  the  anus,  the  circular  fibres 
are  remarkably  developed,  and  constitute  the  internal  sphincter  ani. 

The  mucous  membrane  of  the  larye  intestine  difTers  consideralily  from  tliat  of 
the  small.     There  are  neither  valvulii;  conniventes  nor  villi,  but  the  glnniis  of 
Litberkrihn  and  the  lymphoid  folliclts  may  lie 
seen  sludding  ihe   mucous    membrane    (Kig. 
2lo).     The  folhcles  ore  more  abundant  in  the 

cum  and  in  the  appendix  vemiiformis  than 
any  other  part  of  the  alimentary  canal. 
The  blood  vessels  present  the  same  hexagonal 
arrangement  on  the  surface  as  that  of  the 
stomach.  That  the  mucous  membrane  of  Ihe 
large  intestine  may  tic  temporarily  u.sed  as  a 
suLislilule  for  the  stomach  is  proved  by  the 
fact  of  persons  having  been  nourished  for 
many  weeks  solely  by  injections.  The  mucous 
membrane  is  lined  throughout  with  columnar 
epithelium. 

,  ,,  ,  At    the  junction 

Ileo-caecal  Valve.  , ,,         -^  ,,      .., 

of  the  small  with 

the  large  intestine  the  mucous  mem- 
brane is  folded  so  as  to  form  a  valve ; 
but  it  is  not  a  perfect  one,  as  is  proved 
by  pouring  water  into  the  large  intes- 
tine, or  by  the  occasional  vomiting  of 
injections.  The  arrangement  of  the 
valve  is  best  examined  in  a  dried  pre- 

ration.    The  opening  is  a  transverse 

ure  like  a  button-hole,  and  the  two 
flaps  are  arranged  like  an  upper  and 
a  lower  eyelid.     The  upper  lid  of  the 

valve  projects  more  than  the  lower,  so  that  the  contents  of  the 
ileum  drop  naturally  down  into  the  caput  coli,  where  they  are  apt 
to  collect  and  form  hard  lumps.  The  fla[)s  of  the  valve  consist  of 
raucous  membrane  and  the  circular  fibres  of  the  ileum.  The 
longitudinal  fibres  of  the  ileum  are  continued  directly  on  to  the 

cum;  if  these  be  divided  the  ileum  can  be  drawn  out,  and  the 
Ive  disappears.* 

*  II  is  inleresting  to  note  that  the  surface  of  the  valve,  towards  the  ileum,  is 
covered  with  villi ;  vfA  so  the  surface  towards  the  large  intestine. 
47 
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Folds  in  the  Rectum. 


In  noany  subjects  we  observe  that  transverse  or 
oblique  folds  of  the  mucous  membrane  project 
into  the  rectum.  These  cannot  be  seen  to  advantage  unless  the 
bowel  be  hardened  by  alcohol  in  its  natural  position.  Thre«, 
more  prominent  than  the  rest,  and  half  an  inch  (/?  *rw.),  or 
thereabouts,  in  width,  were  first  pointed  out  by  Mr.  Houston.* 
The   lowest  of  these   is   found  about  one  inch  {2.j  ftn.)  abore 


Epitbelium. 


Miucitlai' 
coat. 


Longitudi- 
nal nbres. 
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the  anus  on  the  left  and  posterior  portion  of  the  gut,  the  second  on 
the  right  and  more  anterior  portion  of  the  gut ;  about  two  and  a 
half  inches  {6.J  cm.)  above  the  orifice;  while  the  third  is  still 
higher.  When  thickened  or  ulcerated,  these  folds  are  apt  to 
occasion  great  pain  and  obstruction  in  defxcatiou. 


*  Dublin  Hospital  Rtportt,  Tol.  v,  p.  163. 
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.    .     .  ,   o        ,       ,  The  piTsent  opportunity  is  the  best  for  reviewinc  the 

Arterial  Supply  of  ^    •  1  .'     r        j   ,1.  .  j     .u 

..       ...      rr  J  anerial    supply  of,    and    the    anastomoses    round,    the 

the  Alimentary  ,.        .       '^'  ',  ,        ,,  ,,  ,  .,  r,    .    ,.1 

_        I  '  alimentary  canal,  from  M/ wi'mM /oMf  «»«{.    lart  of  the 

blood  supply  has  been  examineil  in  the  disseciion  of  the 

bead  and  neck  ;  part  in  the  dissection  of  the  cesophagus  as  it  passes  through  the 

thorax  ;  and  ihe  remainder  in  that  of  the  abdomen.     The  following  table  repre- 

lenls  the  arteries  in  their  order,  beginning  at  the  mouth  : — 

P Lower  Lip Submental  (deep  branch). 
Mental. 
Inferior  labial. 
Inferior  coronary.  ' 

Upper  Lip,   .......      Sujierior  coronary. 

Cheek Buccal. 

Superior  coronary  (slightly). 

Facial. 

Transverse  facial. 

Infra-orbital. 

.Superior  alveolar. 

'  MotrrK,  Roop  of Descending  palatine. 

.'\scending  palatine. 

Pharyngeal  br.  of  ascending  pharyngeal. 
[Mouth,     Floor     of,     and     Artery  of  the  fraenum. 

Tongue, Ranine. 

Sublingual. 
Dorsales  lingtue. 

Tonsillar. 

Ascending  palatine. 
Ascending  pharyngeal. 

SPIOI/JTTIS, Superior  laryngeal  artery. 

,  Pharvn.v, I'terygo.palaline. 

^^1  Branches  of  ascending  pharyngeal. 

^^H  Branches  of  ascending  palatine. 

^^V  Superior  thyroid. 

^H  CEsnpHACus,  Cervical,      .    .     Superior  thyroid. 
^V  Inferior  thyroid. 

f         CEsoPHACUs,  Thoracic,     .    .     Inferior  thyroid. 

Thoracic  aorta. 
Gastric. 
Left  phrenic. 
'  (Esophagus,  AnnoMiNAi., .   .    Gastric. 

Left  phrenic. 

Stomach,     Gastric. 

Pyloric. 

(}asiro-epiploica  dextra. 
Gastro-epiploica  sinistra, 
Vasa  brcvia. 
( iastroduodenalis. 
Dl'oriKNUM,  .  I'ancreatico-duodenalis  superior. 

Pancreatico  duodenalis  inferior. 

jEjtJNl'M, Sui>erior  mesenleiic. 

Il.£t.iM Superior  mesenteric. 

Cecum, Colic  br.  of  ileo-colic. 

A.SCENDING  C0I.0N, Colica  dextra. 
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Transverse  Colon, 
Descending  Colon, 
Sigmoid  Flexure, 


,   .    Colica  media. 
.   .    Colica  Mnistra. 
.   .    Sigmoid  arteries. 
Rectum, Superior  haemorrhoidal  (ioferior  mesenleric). 

Middle  haemorrhoidal  (internal  iliac). 

Inferior  hxmorrhoidal  (internal  pudic). 

Arteria  sacra  media. 


DISSECTION  OF  THE  LOWER 
EXTREMITY. 

The  body  must  be  placed  on  its  back,  with  a  block  placed 
beneath  the  buttocks,  and  the  thigh  should  then  be  slightly  flexed 
and  abducted. 

M    k'  '^^^  Student,  before   commencing   to   reflect 

mg.  jj^g  skin,  should  notice  the  irregularities  of 
the  surface  which  are  produced  by  subjacent  structures.  The  upper 
part  of  the  thigh  is  marked  off  from  the  abdomen  by  a  more  or  less 
well-marked  curved  furrow,  having  ils  convexity  downwards.  This 
furrow  corresponds  with  Poupart's  ligament,  which  is  attached 
externally  to  the  anterior  superior  iliac  spiiie,  and  internally  to 
the  spine  of  the  os  pubis.  The  spine  of  the  os  pubis  can,  even  in 
the  fattest  subject,  be  distinctly  felt,  and  is  a  very  valuable  land- 
mark in  the  diagnosis  between  an  inguinal  and  a  femoral  hernia; 
for  the  aperture  through  which  an  inguinal  hernia  emerges  is  the 
external  abdominal  ring,  situated  above  the  s])ine;  the  aperture 
through  which  a  femoral  hernia  comes  out  is  the  saphenous  open- 
ing, situated  outside  the  spine.  In  front  of  the  thigh  is  a  large 
triangular  depression  corresponding  with  Scarpa's  triangle,  which 
has  its  base  at  Poupart's  ligament.  This  depression,  which  is 
best  seen  in  thin  subjects,  contains  the  large  vessels  and  nerves 
(massing  down  to  the  leg,  the  femoral  artery  being  nearly  in  the 
centre  of  the  space :  a  furrow  indicating  the  course  of  these  vessels 
may  be  observed  extending  obliquely  down  the  inner  side  of  the 
thigh.  About  three  or  four  inches  (7.5  to  10  cm.')  below  the 
anterior  superior  iliac  spine,  there  is  seen  on  the  outer  side  of  the 
thigh  the  well-marked  prominence  of  the  great  trochanter,  which 
is  nearly  on  the  same  level  as  the  spine  of  the  os  pubis.  The  sar- 
torius  can  be  seen  passing  obliquely  inwards  from  the  iliac  spine, 
and  crossing  over  the  femoral  vessels  about  four  inches  (/o  r//;.) 
below  Poupart's  ligament ;  in  the  latter  two-thirds  of  its  course  it 
descends  nearly  vertically.  The  well-defined  ridge,  extending  from 
the  OS  pubis  to  the  middle  of  the  femur,  when  the  thigh  is  abducted, 
is  caused  by  the  adductor  longus  muscle. 

The  prominence  in  front  of  the  knee  is  produced  by  the  patella, 
to  which  is  attached  above  the  tendon  of  the  quadriceps  muscle, 
and  below,  the  ligamcntum  pateliic,  both  of  which  can  be  distinctly 
felt.     On  each  side  of  the  patella  is  a  deep  depression,  which  leads 
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on  the  outer  side  to  a  rounded  prominence,  the  external  condyle ; 
and  on  the  inner  lo  the  internal  condyle,  the  latter  being  the 
larger.  The  synovial  membrane  which  lines  the  knee-joint  usually 
extends  about  two  fingers'  breadth  above  the  patella,  and  is  a  little 
higher  on  the  inner  than  on  the  outer  side  of  the  joint. 

An  incision  should  be  made  along  the  groin,  extending  from 
the  anterior  superior  spine  of  the  ilium  to  the  spine  of  the  os  pubis  ; 
another,  from  the  middle  of  the  first  down  the  front  of  the  thigh 
for  about  six  inches  (/j  cm.).  The  skin  only  should  be  reflected, 
outwards  and  inwards,  when  the  superficial  fascia  will  be  exposed. 
.  The  suptrficial  fascia  varies  in  thickness,  ac- 

uper  cia  ascia.  wording  to  the  condition  of  the  body.  Like 
other  superficial  fascia,  it  is  divisible  into  two  or  more  layers, 
between  which  are  situated  the  inguinal  glands  and  the  cutaneous 
vessels  and  nerves.  The  superficial  layer  is  continuous  with  that 
of  the  abdomen,  and  becomes  firmer  below  Poupart's  ligament, 
to  which,  however,  it  is  not  connected  ;  the  deeper  layer  is  best 
marked  in  the  upper  part  of  the  thigh,  especially  where  it  stretches 
across  the  saphenous  opening,  to  the  margins  of  which  it  is  closely 
attaclied ;  this  portion  is  called  the  cribriform  fascia,  and  is  pro- 
truded forwards  by  a  femoral  hernia,  forming  one  of  its  coverings; 
this  layer  is  also  attached  to  Poupart's  ligament. 

The  superficial  layer  of  this  fascia  should  now  be  reflected,  by 
searching  for  one  of  the  subcutaneous  veins  (the  internal  saphena 
will  do)  which  run  between  the  upper  and  the  deeper  layers  of  the 
fascia.  The  cut.Tncous  vessels  can  thus  be  traced,  and  come  from 
the  common  femoral  artery  ;  they  are  three  in  number,  the  super- 
ficial epigastric,  the  superficial  external  puilic,  and  the  superficial 
circiimftexa  ilii  arteries.  The  first  ascends  over  Poupart's  ligament 
to  the  abdomen  (p.  559);  the  second  crosses  inwards  towards  the 
OS  pubis ;  the  third  passes  outwards  to  the  ilium.  Each  artery  is 
accompanied  by  one,  sometimes  by  two  veins,  which  empty  them- 
selves, either  directly  into  the  femoral,  or  into  the  great  cutaneous 
vein  of  the  thigh,  called  the  saphena. 

These  glands  are  easily  recognized  by  their 
oval  form  and  reddish-brown  colour.  There 
are  two  sets  :  one  set  runs  parallel  lo  Poupart's 
ligament,  and  receives  the  lymphatics  from  the  skin  of  the  penis, 
the  scrotum,  the  ]jerineum,  the  anus,  the  buttock,  the  lower  jiart  of 
the  abdominal  wall,  and  the  upper  and  outer  aspect  of  the  thigh  ; 
the  outer  and  lower  set  lies  along  the  saphena  vein,  chiefly  around 
the  saphenous  o\>tn\ng,  and  receives  the  lymphatics  from  the  foot, 
the  leg,  and  the  lower  part  of  the  thigh.  This  explains  why  in 
cancer  of  the  s<:rotum  and  syphilitic  disease  of  the  penis  the  firs! 
set  becomes  enlarged  ;  and  the  second,  in  diseases  of  the  lower  ex- 
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Glands. 
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treraity.  The  lymphatic  vessels  which  pass  to  and  from  the  glands 
are  small,  and  may  escape  observation,  unless  specially  looked  for. 
They  all  pass  through  the  femoral  ring  into  the  abdomen,  and 
eventually  empty  themselves  into  the  receptacuhim  chyli. 

The  glands  mentioned  in  the  preceding  paragraph  are  all  super- 
ficial. There  are  others,  more  deeply  seated,  close  to  the  great 
vessels  of  the  thigh;  these  are  much  smaller,  and  sometimes  cannot 
be  found. 


\i}iW^ 


rut 


Fig.  »i.— Lymphatic  Ve»bu  and  Glands  or  tui  Groin. 


The  superficial  epigastric  artery  comes  through 
oUhV'GroiiC'"  tlie  fascia  lata,  sometimes  through  the  saphe- 
nous opening,  half  an  inch  (/j  mm.)  below 
Poupart's  ligament.  It  ascends  over  Poupart's  ligament  to  pass  to 
the  subcutaneous  tissue  of  the  abdomen,  as  high  as  the  umbilicus, 
and  supplies  the  inguinal  glands,  and  anastomoses  with  the  deep 
epigastric  and  internal  mammary  arteries.  Its  further  course  is 
described  at  p.  397. 

The  superficial  circumflexa  Hit  emerges  through  the  fascia  lata, 
runs  parallel  to  Poupart's  ligament  towards  the  crest  of  the  ilium, 
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on  the  outer  side  to  a  rounded  prominence,  the  external  condyle; 
and  on  the  inner  to  the  internal  condyle,  the  latter  being  the 
larger.  The  synovial  membrane  which  lines  the  knee-joint  usually 
extends  about  two  fingers'  breadth  above  the  patella,  and  is  a  little 
higher  on  the  inner  than  on  the  outer  side  of  the  joint. 

An  incision  should  be  made  along  the  groin,  extending  from 
the  anterior  superior  spine  of  the  ilium  to  the  spine  of  the  os  pubis  ; 
another,  from  the  middle  of  the  first  down  the  front  of  the  thigh 
for  about  six  inches  (/j  cm,).  The  skin  only  should  be  reflected, 
outwards  and  inwards,  when  the  superficial  fascia  will  be  exposed. 
„        fi  •  1  F  '^''^  superficial  fascia  varies  in  thickness,  ac- 

uper  cia  ascia.  (.Qi-ding  to  the  condition  of  the  body.  Like 
other  sujjerficial  fasciae,  it  is  divisible  into  two  or  more  layers, 
between  which  are  situated  the  inguinal  glands  and  the  cutaneous 
vessels  and  nerves.  The  su|)erficial  layer  is  continuous  with  that 
of  the  abdomen,  and  becomes  firmer  below  Poupart's  lignment, 
to  which,  however,  it  is  not  connected  ;  the  deeper  layer  is  bcstj 
marked  in  the  upper  part  of  the  thigh,  especially  where  it  stretch* 
across  the  saphenous  oijcning,  to  the  margins  of  which  it  is  closely 
attached ;  this  portion  is  called  the  crihriform  fiiseia,  and  is  pro- 
truded forwards  by  a  femoral  hernia,  forming  one  of  its  rovcring«; 
tliis  layer  is  also  attached  to  Poupart's  ligament. 

The  superficial  layer  of  this  fascia  should  now  b'-       "  '^J 

searching  for  one  of  the  sul)cuianeous  veins  (the  in'  \\ 

will  do)  which  run  between  the  upi^r  and  the  <! 
fascia.     The  cutaneous  vessels  can  thus  be  trac' 
'  fthc  common  femoral  artery  ;  they  are  three  in  i 
fiial  (Msasfric,  the  suptrficial  external  puitie, 
fircumfie.xa  ilii  arteries.     The  first  astends  ovei 
to  the  abdomen  (p.  559);   the  second  crosses  i:..... 

|>ubis ;  the  ihind  (usses  outwards  lu  tlie  ilium.      ^ 

■•" ^•-'   *■•   imefimes  by  two  vcif     -'■- 

s^  1  the  femoral,  or  1 

veil)  HI    :'.'.<:  img:i,  ^  '  .     ' 

Sii)icrfictal  Iiuruinal 
QUad*. 
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Arterial  SuddIv  of        "^^^  present  opportunity  is  the  best  for  reviewing  the 
»h«  Alimentari/  arterial    supply  of,   and   the    anastomoses    round,  the 

Cani  aJimentaiy  canal,  from  tie  mouth  to  the  anus.    Part  of  the 

blood  supply  has  been  examined  in  the  dissection  of  the 
head  and  neck  ;  part  in  the  dissection  of  the  oesophagus  as  it  passes  through  the 
thorax ;  and  the  remainder  in  that  of  the  abdomen.  The  following  table  repre- 
sents the  arteries  in  their  order,  beginning  at  the  mouth : — 

Lower  Lip, Submental  (deep  branch). 

Mental. 

Inferior  labial. 

Inferior  coronary. 

Upper  Lip, Superior  coronary. 

Cheek, Buccal. 

Superior  coronary  (slightly). 

Facial. 

Transverse  facial. 

Infra-orbital. 

Superior  alveolar. 
Mouth,  Roof  op Descending  palatine. 

Ascending  palatine. 

Pharyngeal  br.  of  ascending  pharyngeal. 
Mouth,     Floor     of,     and    Artery  of  the  fraenum. 
TcsGue, Ranine. 

Sublingual. 

Dorsales  linguse. 

Tonsillar. 

Ascending  palatine. 

Ascending  pharyngeal. 

Epiglottis Superior  laryngeal  artery. 

Pharynx Pterygo-palatine. 

Branches  of  ascending  pharyngeal. 

Branches  of  ascending  palatine. 

Superior  thyroid. 
CTlsopHAGUS,  Cervicai,      .   .     Superior  thyroid. 

Inferior  thyroid. 
CEsoPHACUS,  Thoraoc,     .   .     Inferior  thyroid. 

Thoracic  aorta. 

Gastric. 

Left  phrenic. 
CEsopiiAGUs,  Akdominal,  .   .    Gastric. 

Left  phrenic. 
Stomach, Gastric. 

Pyloric. 

Gastro-epiploica  dextra. 

Gastro-epiploica  sinistra. 

Vasa  brevia. 

Gastro-dubdenalis. 
Di'ODENUM, Pancreatico-duodenalis  superior. 

PancreaticO'duodenalis  inferior. 

Jejunum, Superior  mesenteric. 

Ileum, Superior  mesenteric. 

C/CCUM, Colic  br.  of  ileo-culic. 

Ascending  Cou>n Colica  dextra. 
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Transverse  Colon, 
Descending  Colon, 
Sigmoid  Flexurr, 
Rectum, 


DISSECTION  OF  THE  LOWER 
EXTREMITY. 

The  body  must  be  placed  on  its  back,  with  a  block  placed 
beneath  the  buttocks,  and  the  thigh  should  then  be  slightly  flexed 
and  abducted. 

M    f  "^^^  student,  before   commencing   to  reflect 

u    ace      ar  ing.  ^^^  skin,    should   notice   the    irregularities  of 

the  surface  which  are  produced  by  subjacent  structures.  The  upper 
part  of  the  thigh  is  marked  off  from  the  abdomen  by  a  more  or  less 
well-marked  curved  furrow,  having  its  convexity  downwards.  This 
furrow  corresponds  with  Poupart's  ligament,  which  is  attached 
externally  to  the  anterior  superior  iliac  spiiie,  and  internally  to 
the  spine  of  the  os  pubis.  The  spine  of  the  os  pubis  can,  even  in 
Ihe  fattest  subject,  be  distinctly  felt,  and  is  a  very  valuable  land- 
mark in  the  diagnosis  between  an  inguinal  and  a  femoral  hernia; 
for  the  aperture  through  which  an  inguinal  hernia  emerges  is  the 
external  abdominal  ring,  situated  above  the  spine;  the  aperture 
through  which  a  femoral  hernia  comes  out  is  the  saphenous  open- 
ing, situated  outside  the  spine.  In  front  of  the  thigh  is  a  large 
triangular  depression  corresponding  with  Scarpa's  triangle,  which 
has  its  base  at  Poupart's  ligament.  This  depression,  which  is 
best  seen  in  thin  subjects,  contains  the  large  vessels  and  nerves 
ptassing  down  to  the  leg,  the  femoral  artery  being  nearly  in  the 
centre  of  the  space  :  a  furrow  indicating  the  course  of  these  vessels 
may  be  observed  extending  obliquely  down  the  inner  side  of  the 
thigh.  .'Vbout  three  or  four  inches  (j-S  to  to  «■///.)  below  the 
Jterior  superior  iliac  spine,  there  is  seen  on  the  outer  side  of  the 
iigh  the  well-marked  prominence  of  the  great  trochanter,  which 
nearly  on  the  same  level  as  the  spine  of  the  os  pubis.  The  sar- 
Brius  c.in  be  seen  passing  obliquely  inwards  from  the  iliac  spine, 
id  crossing  over  the  femoral  vessels  about  four  inches  do  cm.) 
elow  Poupart's  ligament ;  in  the  latter  two-thirds  of  its  course  it 
ceuds  nearly  vertically.  The  well-defined  ridge,  extending  from 
OS  pubis  to  the  middle  of  the  femur,  when  the  thigh  is  abducted, 
caused  by  the  adductor  longus  muscle. 

The  prominence  in  front  of  the  knee  is  produced  by  the  patella, 
to  which  is  attached  alwve  the  tendon  of  the  quadriceps  muscle, 
id  l>elow,  the  ligamentum  patella,  both  of  which  can  be  distinctly 
It.     On  each  side  of  the  patella  is  a  deep  depression,  which  leads 
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on  the  outer  side  to  a  rounded  prominence,  the  external  condjlc; 
and  on  the  inner  to  the  internal  condyle,  the  latter  bdag  Ar 
larger.  The  synovial  membrane  which  lines  the  knee-joint  onDf 
extends  about  two  fingers'  breadth  above  the  patella,  and  isaiitik 
liigher  on  the  inner  than  on  the  outer  side  of  the  joint. 

An  incision  should  be  made  along  the  groin,  extending  fiooi 
the  anterior  superior  spine  of  the  ilium  to  the  spine  of  the  os  pobu; 
another,  from  the  middle  of  the  first  down  the  front  of  the  thigk 
for  about  six  inches  (/j  em.).  The  skin  only  should  be  rcflectti 
outwards  and  inwards,  when  the  superficial  fascia  will  be  expofd 
g        fi  •  I  F  "^^^  suf'erficial  fascia  varies  in   thicknnt.  at- 

uper  cia      ascia.       fording  to  the  condition  of  the  body     Liit: 
other  sujjerficial    fascice,  it    is   divisible  into   two  or  more  Ijyr-. 
between  which  are  situated  the  inguinal  glands  and  the  cntirn.  - 
vessels  and  nerves.     The  su|)erficial  layer  is  continuous  w 
of  the  abdomen,  and  becomes  firmer  below  Poupart's  lu 
to  which,  however,  it  is  not  connected  ;  the  deeper  layer 
marked  in  the  upper  part  of  the  thigh,  especially  where  it  str;;'  ^^ 
across  the  saphenous  opening,  to  the  margins  of  which  it  isrlosrii 
attached ;  this  portion  is  called  the  cribriform  fascia,  and  !■ 
truded  forwards  by  a  femoral  hernia,  forming  one  of  its  co. .; 
this  layer  is  also  attached  to  Poupart's  ligament.  ~ 

The  superficial  layer  of  this  fa.scia  should  now  be  reflected, 
searching  for  one  of  the  subcutaneous  veins  (the  internal  sa|i 
will  do)  which  run  between  the  upper  and  the  deeper  layrrs  of 
fascia.  The  cutaneous  vessels  can  thus  be  traced,  and  come  fi 
the  common  femoral  artery  ;  they  are  three  in  number,  the  tuf^ 
ficial  epigastric,  the  superficial  exttrnixl  pudic,  and  the  ruftrpiii 
circumfle.xa  ilii  arteries.  The  first  ascends  over  Poupart's ligatnttc 
to  the  abdomen  (p.  559);  the  second  crosses  inwards  towards  t^ 
OS  pubis ;  the  third  passes  outwards  to  the  ilium.  Each  arifrre 
accompanied  by  one,  sometimes  by  two  veins,  whiih  empty  titer 
selves,  either  directly  into  the  femoral,  or  into  the  great  cotanwe 
vein  of  the  thigh,  called  the  saphena. 

These  glands  are  easily  recognized  by  ilw 
oval  form  and  reddish-brown  colour.     Th£« 
are  two  sets  :  one  set  runs  parallel  to  Poupirt'i 
ligament,  and  receives  the  lymjihatirs  from  the  skin  of  the  'x^^. 
the  scrotum,  the  ])erineum,  the  anus,  the  buttock,  the  lower 
the  abdominal  wall,  and  the  up()er  and  outer  aspect  of  tlv  i    . 
the  outer  and  lower  set  lies  along  the  saphena  vein,  ch. -rU  .ir  . 
the  saphenous  opening,  and  receives  the  lymphatics  fro'n  ihc  '■'- 
the  leg.  and  the  lower  part  of  the  thigh.     This  exjilairs  «  ■ 
cancer  of  the  scrotum  and  syphilitic  disease  of  the  penis  the  lif' 
set  becomes  enlarged  ;  and  the  second,  in  diseases  of  the  lowtra- 
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sraity.  The  lymphatic  vessels  which  pass  to  and  from  the  glands 
are  small,  and  may  escape  observation,  unless  sf)ecially  looked  for. 
They  all  pass  through  the  femoral  ring  into  the  abdomen,  and 
eventually  empty  themselves  into  the  recepiaculuni  chyli. 

The  glands  mentioned  in  the  preceding  paragraph  are  all  suf)er- 
Scial.     There  are  others,  more  deeply  sealed,  close  to  the  great 
els  of  the  thigh  ;  these  are  much  smaller,  and  sometimes  cannot 
found. 


3 ', ',  1  '-  ^  "'  '^' 

Fig.  all. — L.TMrHATic  Vbsskls  and  Glahus  op  the  Groin. 

I       -fi  -  1  A  "^^^  superficial  epigastric  artery  comes  through 

onhe  Groin  '^^  fascia  lata,  sometimes  through  the  saphe- 

nous ojjening,  half  an  inch   (/?  mm.)  below 
aupart's  ligament.     It  ascends  over  Poupart's  ligament  to  pass  to 
subcutaneous  tissue  of  the  abdomen,  as  high  as  the  umbilicus, 
id  supplies  the  inguinal  glands,  and  anastomoses  with  the  deep 
"epigastric  and  internal   mammary  arteries.     Its  further  course   is 
described  at  p.  397. 

The  superficial  circumflexa  ilii  emerges  through  the  fascia  lata, 
runs  parallel  to  Poupart's  ligament  towards  the  crest  of  the  ilium, 
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on  the  outer  side  to  a  rounded  prominence,  the  external  condyle ; 
and  on  the  inner  to  the  internal  condyle,  the  latter  being  the 
larger.  The  synovial  membrane  which  lines  the  knee-joint  usually 
extends  about  two  fingers'  breadth  above  the  patella,  and  is  a  little 
higher  on  the  inner  than  on  the  outer  side  of  the  joint. 

An  incision  should  be  made  along  the  groin,  extending  from 
the  anterior  superior  spine  of  the  ilium  to  the  spine  of  the  os  pubis; 
another,  from  the  middle  of  the  first  down  the  front  of  the  thigh 
for  about  six  inches  {ij  an.).  The  skin  only  should  be  reflected, 
outwards  and  inwards,  when  the  superficial  fascia  will  be  exposed, 
g        B  •  1  F  '^  superficial  fascia  varies  in  thickness,  ac- 

uper  la  ascia.  wording  to  the  condition  of  the  body.  Like 
other  sujjerficial  fascia;,  it  is  divisible  into  two  or  more  layers, 
between  which  are  situated  the  inguinal  glands  and  the  cutaneous 
vessels  and  nerves.  The  superficial  layer  is  continuous  with  that 
of  the  abdomen,  and  becomes  firmer  below  Poupart's  ligament, 
to  which,  however,  it  is  not  connected  ;  the  deeper  layer  is  Ijest 
marked  in  the  upper  part  of  the  thigh,  especially  where  it  stretches 
across  the  saphenous  opening,  to  the  margins  of  which  it  is  closely 
attaclied ;  this  portion  is  called  the  cribriform  fascia,  &nA  is  pro- 
truded forwards  by  a  femoral  hernia,  forming  one  of  its  coverings; 
this  layer  is  al.so  attached  to  Poupart's  ligament. 

The  superficial  layer  of  this  fascia  should  now  be  reflected,  by 
searching  for  one  of  the  sul)cutaneous  veins  (the  internal  saphena 
will  do)  which  run  between  the  upper  and  the  deeper  layers  of  the 
fascia.  The  cutaneous  vessels  can  thus  be  traced,  and  come  from 
the  common  femoral  artery  ;  they  are  three  in  number,  the  iuper- 
ficiat  (fiigastric,  the  superficial  external  pudic,  and  the  superficial 
circumfte.xa  ilii  arteries.  The  first  ascends  over  Poupart's  ligament 
to  the  abdomen  (p.  559) ;  the  second  crosses  inwards  towards  the 
OS  pubis  ;  the  ihird  passes  outwards  to  the  ilium.  Each  artery  is 
accompanied  by  one,  sometimes  by  two  veins,  which  empty  them- 
selves, either  directly  into  the  femoral,  or  into  the  great  cutaneous 
vein  of  the  thigh,  called  the  saphena. 

These  glands  are  easily  recognized  by  their 
oval  form  and  reddish-brown  colour.  There 
are  two  sets  :  one  set  runs  parallel  to  Poupart's 
ligament,  and  receives  the  lymphatics  from  the  skin  of  the  |ienis, 
the  scrotum,  the  perineum,  the  anus,  the  buttock,  the  lower  part  of 
the  abdominal  wall,  and  the  upper  and  outer  aspect  of  the  thigh; 
the  outer  and  lower  set  lies  along  the  saphena  vein,  chiefly  aroimd 
the  saphenous  opening,  and  receives  the  lym|>hatics  from  the  foot, 
the  leg,  and  the  lower  part  of  the  thigh.  This  explains  why  in 
cancer  of  the  scrotum  and  syphilitic  disease  of  the  penis  the  first 
set  becomes  enlarged  ;  and  the  second,  in  diseases  of  the  lower  cx- 
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■  tremity.  The  lymphatic  vessels  which  pass  to  and  from  the  glands 
are  small,  and  may  escape  observation,  unless  specially  looked  for. 
They  all  pass  through  the  femoral  ring  into  the  abdomen,  and 
eventually  empty  themselves  into  the  receptaculum  chyli. 

The  glands  mentioned  in  the  preceding  paragraph  are  all  sujier- 
ficial.  There  are  others,  more  deeply  seated,  close  to  the  great 
vessels  of  the  thigh ;  these  are  much  smaller,  and  sometimes  cannot 
be  found. 


Fic.  911.— Lymphatic  Visskls  aku  Gl.amus  ot  ihe  Gkuim. 


Superficial  Arteries 
of  the  Groin. 


The  suf'trficial epigastric  artery  comes  through 
the  fascia  lata,  sometimes  through  the  saphe- 
nous opening,  half  an  inch  (/j  mm.)  below 
Poupart's  ligament.  It  ascends  over  Poupart's  ligament  to  pass  to 
the  subcutaneous  tissue  of  the  abdomen,  as  high  as  the  umbilicus, 
and  supplies  the  inguinal  glands,  and  anastomoses  with  the  deep 
epigastric  and  internal  mammary  arteries.  Its  further  course  is 
described  at  p.  397. 

The  superficial  circumflexa  Hit  emerges  through  the  fascia  lata, 
runs  parallel  to  Poupart's  ligament  towards  the  crest  of  the  ilium, 
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and  ends  in  tlie  subcutaneous  tissue  and  inguinal  glands.  It 
anastomoses  with  the  deep  circumflex  iliac,  the  gluteal,  and  the 
ascending  branches  of  the  external  circumflex  arteries. 

The  superficial  external  pudic  comes  through  the  saphenous 
opening,  crosses  over  the  spermatic  cord,  and  supplies  the  penis  and 
scrotum  in  the  male,  and  the  labium  in  the  female.  This  artery  is 
usually  divided  in  the  operation  for  femoral  hernia,  also  in  that  for 
|)hymosis,  since  it  runs  along  the  penis  to  supply  the  prepuce. 
Arising  directly  from  so  large  an  artery  as  the  femoral,  it  sometimes 
bleeds  profusely  ;  for  it  is  an  admitted  fact  that  when  even  a  small 
branch,  coming  directly  from  a  principal  artery,  is  divided  near  its 
origin,  it  will  sometimes  pour  out  as  much  blood  as  if  an  opening 
were  punched  out  of  the  trunk  as  large  as  the  area  of  the  divided 
branch.*  There  is  another  pudic  artery,  called  the  deep  or  inferior 
external  pudic :  this  runs  between  the  fa.scia  lata  and  the  pectineus, 
supplying  that  muscle,  the  scrotum  in  the  male,  and  the  labium  in 
the  female.  They  both  anastomose  with  branches  of  the  internal 
pudic  artery. 

The  incision  should  be  prolonged  down  the  thigh,  over  the 
knee,  to  the  tubercle  of  the  tibia.  The  skin  must  then  be  reflected, 
to  expose  the  subcutaneous  tissue  over  the  whole  of  the  front  of  the 
thigh.  The  cutaneous  vessels  and  nerves  should  be  looked  for  in  the 
subcutaneous  fat  in  the  following  situations:  on  the  inner  iide  are 
the  inguinal  branch  of  the  ilio-inguinal  nerve  |)assing  down  through 
the  external  abdominal  ring,  internal  to  the  saphenous  opening  ; 
Icnver  down  are  the  two  branches  of  the  internal  cutaneous  nerve 
supplying  the  skin  on  the  inner  aspect  of  the  thigh  as  far  as  the 
knee,  the  lower  branch  accompanying  the  internal  saphena  vein 
which  ascends  to  pierce  the  saphenous  opening  ;  there  are  also  low 
down  some  filaments  from  the  long  saphena  nerve ;  on  the  front  a\ 
the  thigh  there  is  found  the  crural  branch  of  the  genito-crural  nerve, 
and  lower  down,  as  far  as  the  knee,  are  the  middle  cutaneous  nerves ; 
on  the  outer  side  are  seen  filaments  of  the  external  cutaneous  nerve. 
This  is  the  chief  subcutaneous  vein  of  the  lower 
limb.  Its  roots,  arising  from  the  inner  side  of 
a  venous  arch  on  the  dorsum  of  the  foot,  unite 
into  a  single  trunk,  which  ascends  in  front  of  the  inner  ankle,  along 
the  inner  side  of  the  leg,  behind  the  knee,  along  the  inner  and 
front  i)art  of  the  thigh,  where  it  passes  through  an  opening — the 


Internal  Saphena 
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*  Mr.  Liston  bad  occasion  (o  tie  the  external  iliac  artery  for  a  supposed  injuiy 
(by  a  pistol-ball)  to  the  femoral.  It  was  iliscovered,  after  the  ilealh  of  the  pilirnt. 
that  the  ball  had  injured  only  one  of  the  «u|)erlicial  branches  of  the  {eniortl 
elK>ut  an  inch  frura  its  origia.  See  his  paper  in  the  MeJ.  CAir,  Train.,  vol.  x»>, 
1846. 
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<enous  opening — in  the  fascia  lata,  to  join  the  femoral  vein,  imme- 

liatcly  below  the  crural  arch  (Fig.  212).     In   this  long  course  it 

ives  many   tributary    veins,    some  of  which  are  often    large, 

ially  one  which,  coursing  round  the  inner  part  of  the  thigh, 

frequently  as  large  as  the  main  trunk.     Just  before  its  terniina- 

.on  it  is  joined  by  thesuperficial  veins,  which  accompany  the  arteries 

f  the  groin,  already  alluded  to  (p.  559).     Like  all  subrutaneoiis 


^ 


vta. — SurisPlciAL  Vkssbls  amd  Glanus  or  thr  Groin.    Safiikmou^  Opsnikg  with 
THK  CniBNiroNM  Kascia. 
t.  S>p'  'IT  r4  the  fafcia  lata.     a.  Saphena  vein.    3.  Superficial  epigastric  a.     4.  Su- 

'Iffia  ilii  a,    s.  Superficial  pudic  a.    6.  Exlcnial  abdominal  ring.     7.  rascia 
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IDS,  it  is  provided  with  valves,  chiefly  where  joined  by  other  veins, 

to  support  the  column  of  the  blood. 

_  .,  The  distribution  of  the  cutaneous  nerves  of 

Cutaneous  Nerves.       ..       ...   .  j       li       t    .    .l 

the  thigh  varies  considerably,  but    they  are 

Iways  found  more  abundantly  on  the  inner  than  on  the  outer  aspect 

f  the  thigh.     The  nerves  are  divided  into  externa/,  middle,  and 

'internal.    All  directly  or  indirectly  proceed  from  the  lumbar  plexus, 

and,  perforating  the  fascia  lata,  divide  in  the  subcutaneous  tissue. 
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a.  The  txtemal  eulaneouf  ntrv*  is  ■  branch  of  the  seoafxi   and  chini  I 
nerves.    It  enters  the  Ibigh  beneath  Poupart's  ligameot  close  to  the  motericr  I 
spine  of  the  ilium,     liere  it  divides  into  two  btaocbes,  an  anterior  *nd  aj 
The  anterior  branch  comes  through  the   fascia    Uta   about  four   inch 
tjelow  Poupart's  ligament,  and  can  be  traced  down  the  outer  *i<le  of  tl 
far  as.  the  knee,  giving  ofT  numerous  branches.     The  posterior  branch.  aftSc 
through  the  fascia  l.tta, divides  into  filaments,  which  are  distnlialeil  to  the  ikial 
the  nates  and  I  he  posterior  part  of  the  thigh. 

b.  The  middle  lUlaneous  ntmes,  one  or  two  in  number,  are  given  off  bf  dr 
anterior  crural  in  the  thigh.  They  pass  through  the  sartorius  about  foot  nids 
(ro  em.)  lielow  Poupart's  ligament,  perforate  the  fascia  lata,  and  deKeod  lla( 
the  front  and  inner  part  of  the  thigh  as  far  as  the  Icnee,  disliibuting  hnnAom 
either  side,  some  of  which  communicate  with  the  long  saphenous  nerve.  la  n 
course  along  the  front  of  the  thigh  it  joins  with  ihe  crural  branch  of  the  gTM» 
crural  and  the  internal  cutaneous  nerves. 

e.  The  internal  cutaneous  nerve,  also  a  branch  of  Ihe  anterior  cnnl,  anan 
obliquely  over  the  sheath  <>(  Ihe  femoral  artery.  It  then  divid  ^  •  ■  '  -  '" 
an  anterior  and  an  internal;  thf  anterior  bramh  comes  tljrou 

the  lower  third  of  the  thigh,  where  it  terminites  in  two  branc.'u  >. .  ,..^, 

uled  to  the  inner  »ide  of  the  knee,  the  other  crossing  over  the  patella  10  ik 
outer  side  of  the  joint :  the  internal  hranch  perforates  the  faMria  lata  joX  its'* 
the  knee-joint,  after  running  down  along  the  posterior  border  of  the  nrtmiamai 
supplies  the  integument  on  the  inner  side  o(  the  leg.  WhiUt  still  bcneilb  ik 
fa.scia  lata,  the  inlemal  cutaneous  nerve  unites  beluw  the  adductor  lon^  ■  t 
plexiform  manner  with  the  long  saphenous  and  obturator  nerves.* 

d.  The  crural  branch  of  the  genilo  crural  nerve  perforates  the  anterior  liT«T  V 
the  sheath  of  the   femoral   vessels,  comes  through    the    fascia    lata   ioimeiliiW'T 
below  Poupirt's  ligament, and  supplies  the  skin  in  front  of  tlv  ii.i  ,1,       \i„..,t  1. 
or  three  inches  (5  to  7.1;  cm.)  below  the  crural  arch  it  usuallv 

the   middle   cutaneous   nerve.     Il  also  distributes  a  few   lilafi 
artery  in  its  passage  under  the  cniral  arch. 

e.  The  inguiiMl  branch  of  the  iliitinruinal  nerve,  after  emerging  frtao  ^ 
eiternal  abdominal  ring,  supplies  the  skm  on  the  inner  aspect  of  the  nppa  t^ 
of  the  thigh. 

Remove  the  subcutaneous  fat  and  ibc  dftjtj 
layer  of  the  superficial  fascia,  to  examine  il«e 
dense  wliite  fascia — the  fascia  lata — of  the  thigh.  The  use  of  tbii 
fascia  is  to  cover  the  muscles  of  the  thigh  collectively,  and  i 
separate  sheaths  for  each  ;  so  that  it  not  only  keeps  them  ti  . 
but  maintains  each  in  its  pro[>er  position.  A  knowledge  ol  i:.-r:< 
sheaths  is  important,  because  they  interfere  with  the  progr«s  o( 
deep-seated  matter  towards  the  surface,  and  cause  it  to  bumMrj" 
this  or  that  direction  according  to  the  part  in  which  it  forms. 

The  fascia  is  not  of  equal  strength  all  round  the  f 
comparatively  thin  on  the  inner  side  ;  exceedmgly  thick  i   _ 


Fascia  Lata. 


*  It  is  important  to  note  that  one,  sometimes  two,  of  these  braoehM  1 
internal  cutaneous  crosses  the  sheath  of  the  femoral  artery,  just  where  the  I 
legins  to  overlap  it,  and  therefore  at  the  spot  where  it  is  usually  lied.    S«t  < 
gram,  p.  573. 
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nSown  the  outer  side  ;  here,  indeed,  it  has  the  appearance  of  a  dense 
expanded  aponeurosis,  strapping  down  the  vastus  externus  muscle, 
and  is  sometimes  called  the  ilio-tibial  band;  and  it  certainly  per- 
forms the  office  of  a  tendon,  for  it  gives  insertion  betweeh  Us  two 
layers  to  two  powerful  muscles — namely,  the  tensor  fasciiX  femoris, 
and  the  gluteus  maximus  (Fig.  213). 

The  fascia  lata  is  attached  to  the  margin  of  the 
bones  which  constitute  the  framework  of  the 
lower  extremity.  Beginning  from  above,  its 
attachment  can  be  traced  fron)  the  posterior  sur- 
face of  the  sacrum  and  coccyx,  along  the  crest  of 
the  ilium,  thence  along  Poupart's  ligament  to  the 
body  of  the  os  pubis  and  the  linea  ilio  pectinea, 
and  along  the  rami  of  the  os  pubis  and  ischium. 
Proceeding  down  the  thigh,  it  penetrates  on  each 
side  of  the  limb  to  the  linea  aspera,  forming  what 
are  railed  the  external  and  internal  inttrmusiular 
sef'tii ;  the  external  one,  the  stronger,  separates 
the  vastus  externus  anteriorly  from  the  short 
head  of  the  biceps,  both  of  which  have  origin 
from  the  fascia  ;  the  internal  one  separates  the 
vastus  internus  in  front  from  the  adductor  muscles 
behind.  Below,  it  can  be  traced  round  the  knee- 
joint,  and  is  particularly  strong,  especially  on  the 
outer  side,  where  it  is  attached  to  ihe  head  of 
the  tibia  and  fibula,  and  forms  the  insertion  of  the 
tensor  fascia:  femoris.  The  fascia  lata  is  very 
strong  over  the  gluteus  medius — the  gluteal 
af>oneurosis — and  at  the  upper  border  of  the 
gluteus  maximus  divides  into  two  layers,  one 
suixrrficial  to  the  muscle,  the  other  deep,  which 
separates  this  muscle  from  the  deeper  muscles, 
and  becomes  connected  with  the  great  sacro- 
sciatic  ligament.  The  fascia  lata  also  furnishes 
thinner  sheaths  for  the  separate  muscles. 

There  are  numerous  small  apertures  in  the 
f.isria,  through  which  the  cutaneous  nerves  and 
vessels  are  transmitted  ;  but  the  most  impor- 
tant one  is  the  large  opening — the  saphenous  open- 
in^; — through  which  the  saphena  vein  passes  to  join  the  femoral. 
The  part  of  the  fascia  situated  external  to  the  sajihenous  opening 
is  termed  the  iliac  portion  of  the  fascia  lata  ;  that  internal  to  it,  the 
pnV»ic  portion. 

The  iliac  portion  is  attached  to  the  crest  of  the  ilium,  to  the 
whole  length  of  Poupart's  ligament,  and,  in  conjunction  with  GitU' 


Fig.  113. — Fascia  dw 
T  H  K  OtmiDK  or 
TH«  Th»:h. 
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bernat's  ligament,  to  the  linea  ilio-pwctinea  ;  from  this  attachment 
it  arches  downwards  and  outwards,  its  inner  margin  forming  the 
outer  falciform  edge  of  the  saphenous  o[>ening  ;  this  border  passes 
over  the  anterior  sheath  (formed  by  the  transversalis  fascia)  of  the 
femoral  artery,  and  is  seen  to  be  continuous  below  wiih  the  fuhic 
portion,  which  can  be  traced  upwards  over  the  peciineus  and  adduc- 
tor longus  muscles,  behind  the  posterior  sheath  (formed  by  the  iliac 
fascia)  of  the  femoral  vessels,  where  it  is  connected  with  the  sheath 
of  the  iliacus  and  psoas  muscles  and  the  fibrous  structures  of  the 
hip-joint.  Above,  it  is  attached  to  the  linea  ilio-pcctinea,  to  the 
body  and  the  ramus  of  the  os  pubis. 

_     .  _       .         The  saphenous  opening  is  an  oval  ajierture  in 

'in  the°Fascfa'Lau    '^^  fascia  lata,  immediately  below  the  cniral 

arch,  on  the  inner  side  of  the  front  of  the 

thigh,  through  which  the  saphena  vein  passes  to  join  the  femoral. 

There  is  no  definite  border  to 
the  saphenous  opening  until  the 
fascia — cribriform,  which  covers 
the  opening  and  blends  with 
its  margin — has  been  removed. 
It  is  situated  just  below  the  crural 
arch  and  external  to  the  spine  of 
the  OS  pubis;  it  is  oval,  with  the 
long  axis  vertical,  and  is  about 
one  inch  and  a  half  ( j.A  cm.^ 
long  and  an  inch  (^.j  cm.) 
broad.  Its  border  on  the  inner 
side  is  not  defined  ;  for  here  the 
fascia  lata  ascends  under  the 
femoral  vessels,  and  is  continuous 
with  the  iliac  fascia  of  the  pelvis.* 
But  the  outer  or  iliac  border  is 
(The  arrow  it  introduced  into  the  femoral  ring.)  clearly  defined.    This  lics  in  front 

1.  CnlraUrch.     a.    Suphenoiu  opening  of  the  r>r  ,U^  f^mnral  u^cc^Ic     ic.-roc.-rnt 

fMCia  lata.     ».    Saphena  vein.     4.   Femoral  O'   '"^  ICmOral  VeSSelS,  IS  crCSCent- 

vein.    5.  Gimbernat'iliKameol.    6.  External  shai)ed,    with     the   COncave    UppCr 
abdominal  rmK.     7.   Position  of  the  inlemal  .  j      .l  \   •  1   ■ 

ring  in  dotted  outline.  end  towards  the  OS  pubis,  and  is 

called  \\\t  falcifortn  process,  whilst 
its  deeper  fibres  are  known  as  Burns'  ligiimenl.  The  lower  horn  of 
the  crescent  curves  under  the  saphena  vein  with  a  well-defined 
border,  and  on  being  traced  upwards  becomes  less  well-marked 
until  it  is  gradually  lost  in  the  fascia  on  the  inner  side  of  the 


Pic.  114.     DiauKAM  np  thb  Fimohal  Rinc 

AWD   THR   SatHENOUS  UpKNINC. 


*  On  the  itiDcr  title  of  the  femoral  vessels  the  pubic  portion 
atUiclied  to  the  linea  iUo-pet:liDea. 
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oiJcning.  The  upper  horn,  Hey's  ligament,*  arclies  over  the 
femoral  vein,  and  then  descending  slightly  is  continued  unin- 
terruptedly into  Gimbernat's  ligament— /.<r.,  into  that  part  of  the 
crural  arch  which  is  inserted  into  the  linea  ilio-pectinea.  The 
upper  horn  deserves  especial  attention,  because  it  forms  the  upper 
boundary  of  the  aperture  through  which  a  femoral   hernia  takes 

P place  ;  and,  being  chiefly  concerned  in  the  constriction  of  the 
tupture,  must  be  divided  for  its  relief.  This  may  be  easily  ascer- 
tained by  introducing  the  little  finger  under  the  crural  arch,  on  the 
inner  side  of  the  femoral  vein — in  other  words,  into  the  femoral 
Ihring  (see  the  arrow,  Fig.  214).  Feel  how  the  upper  horn  of  the 
^k  crescent  would  gird  the  neck  of  a  hernia,  and  that  its  tension  is 
greatly  influenced  by  the  position  of  the  limb ;  for  if  the  thigh  be 
bent  and  brought  over  to  the  other  side,  the  tension  of  all  the  parts 
is  materially  lessened. f 

^  -  ....        „      .  The  cribriform  fascia  is  so  called  because  it  is 

^■Cnbnfonn  Fascia.  r      .  j       -.i:  r       .u 

■p  perforated  with  numerous  apertures   for  the 

passage  of  the   superficial  vessels  and    lymphatics.     It  is  a  thin 
membranous   covering  over  the   saphenous  opening,  and   is  pro- 
longed from  the  outer  edge  of  the  opening  over  the  sheath  of  the 
femoral  vessels,  and  adheres  on  the  inner  side  to  the  fascia  lata, 
over  the  pectineus  muscle.     Some  anatomists  describe  this  fascia 
as  a  portion  of  the  deeper  layer  of  the  superficial  fascia;  others 
^■consider  it  as  a  thin  prolongation  of  the  fascia  lata  itself  across  the 
^B'0]>ening.     Its  chief  surgical  importance  is  derived  from  the  fact 
Hthat  it  forms  one  of  the  coverings  of  a  femoral  hernia. 
H      The  cribriform  fascia  must  now  be  removed  on  one  side  so  a.s  to 
^■display  the  saphenous  opening,  which  will  ap|)ear  as  represented  in 
■  Fig.  214. 

I 
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INATOMY  OF  THE  PARTS  CONCERNED  IN  FEMORAL  HERNIA. 


The  anatomy  of  the  parts  concerned  in  femoral  hernia  cannot 
*l>e  thoroughly  understood  without  the  assistance  of  special  dissec- 
tions. The  following  demonstration  therefore  t.ikes  for  granted 
that  the  student  has  the  opportunity  of  seeing  the  parts,  not  only 
on  their  femoral,  but  also  on  their  abdominal  side. 


*  Tbe  upper  bom  is  soaietimes  called  Hej^s  ligamtnl,  after  the  surgeon  who 
fim  drew  attention  to  it.  (^Observations  in  Surgery, hy  \V.  Hey,  F.R.S.  London, 
1810.) 

f  We  must  always  bear  in  mind  that,  though  the  crural  arch  and  the  faacia 
Attached  tu  it  have  received  particular  names,  they  are  not,  on  that  account,  distinct 
and  separate;  tiul  all  are  intimately  connected,  and  portions  merely  of  one  con- 
l^iooous  expansion.     Thus  all  the  parts  arc  kept  in  a  condition  of  mutual  lensioD, 
rhich  depends  very  much  on  the  position  of  the  thigh. 
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The  different  parts  of  the  subject  should  be  examined  in  the  fol- 
lowing order: — 

a.  The  formation  of  the  crural  arch. 

The  arrangement  of  the  parts  as  they  pass  under  the  arch. 
The  sheath  of  the  femoral  vessels. 
The  crural  canal  and  ring. 

t.  The  practical  application  of  the  subject. 

,  The  lower  border  of  the  aponeurosis  of 

'or'cru'al  Arch""  external  oblique  muscle  extends  from 
anterior  superior  spine  of  the  ilium  to 
spine  of  the  os  pubis,  and  forms  over  the  bony  excavation  beneath 
the  crural  arch  or  Pouparl' s  ligament.  (It  is  marked  by  the 
dark  line  in  Fig.  214.)  The  direction  of  the  arch  is  at  first 
somewhat  oblique,  but  towards  its  inner  half  becomes  nearly 
horizontal.  In  consequence  of  its  intimate  connection  with  the 
fascia  lata  of  the  thigh,  the  line  of  the  arch  describes  a  gentle  curve 
with  the  convexity  downwards.  The  arch  is  attached  to  the  spine 
of  the  OS  pubis,  and  also  for  some  distance  along  the  linea  ilio- 
pectinea  (Fig.  214).  This  additional  attachment,  called  Gimber- 
nat's  ligament,  is  of  importance,  for  it  is  frequently  the  seat  of 
stricture  in  femoral  hernia. 
_.    .  ...  The  best  view  of  Gimbernat's  ligament  is  ob- 

jjjgnj  *  tamed    from  within  the  abdomen,    it    being 

only  necessary  to  remove  the  p>eritoneum.  It 
is  that  portion  of  the  aponeurosis  of  the  external  oblique  muscle 
which  is  inserted  into  the  linea  iliopectinea  for  about  an  inch 
(^2.5  cm.)  in  length.  It  is  placed  nearly  horizontally  in  the  erect 
posture,  and  is  triangular  with  its  apex  at  the  os  pubis  and  its  base 
directed  outwards.  In  front,  it  is  continuous  with  the  crural  arch; 
Ijehind,  it  is  inserted  into  the  linea  ilio-pectinea  ;  externally,  ii  is 
continuous  with  the  fascia  lata  through  Hey's  ligament  (Fig.  214). 
Its  length  is  from  three-quarters  of  an  inch  to  one  inch  {iS  mm. 
to  2.5  cm.);  but  it  is  usually  longer  in  the  male  than  in  the 
female. 

On  putting  your  finger  into  the  femoral  ring,  you  feel  the  sharp 
and  wiry  edge  of  this  ligament ;  observe,  too,  that  as  the  body  lies 
on  the  table,  the  plane  of  the  ligament  is  peri>endicular,  and  there- 
fore that  it  recedes  from  the  surface. 

An  incision  should  now  be  made  through  the  fascia  lata  along 
the  entire  length  of  Poupart's  ligament ;  another  also  through  the 
fascia  vertically,  from  the  anterior  sujx-rior  iliac  spine  down  the 
thigh  for  about  four  inches  {10  cm.),  and  the  fascia  lata  carefully 
dissected  downwards  and  inwards  from  the  subjacent  structures. 
This  will  expose  the  structures  as  they  pass  under  Poupart's  liga- 
ment in  their  course  down  the  thigh. 
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Irrangement  of  the 
Paris  which  pass 
under  the  Arch. 


The  crural  arch  transmits  from  the  abdomen 
into  the  thigh  (proceeding  in  order  from  the 
outer  side)  the  following  objects  shown  in  Fig. 
215  :  I.  The  external  cutaneous  nerve.  2.  The 
iliacus  with  the  anterior  crural  nerve  lying  on  it  near  its  inner 
border.  3.  The  femoral  artery  resting  on  the  psoas  muscle.  4.  The 
crural  branch  of  the  genito-crural  nerve.  5.  The  femoral  vein. 
6.  The  crural  sheath  surrounding  the  femoral  vessels,  formed  in 
front  by  the  fascia  transversalis,  behind  by  the  fascia  iliaca.  7.  The 
lymphatics  passing  upwards  through  the  femoral  canal.  8.  The 
pectineus.  These  muscles  and  vessels  fill  up  the  space  beneath  the 
crural  arch,  except  on  the  inner  side  of  the  femoral  vein,  where  a 


Kxtcmal  cuUneous  o. 


CrunI  arch. 
Exiemiil  ring. 

Femoral  ring. 
Femoral  vein  and  »t- 
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space  is  left  for  the  passage  of  the  lym|)hatics:  this  is  called  the 
•rural  or  femoral  ring.  The  muscles  are  separated  from  the  ves- 
sels by  a  strong  vertical  fibrous  partition  passing  from  the  arch  to 
the  bone,  which  is  nothing  more  than  a  continuation  of  the  sheath 
of  the  psoas.  The  artery,  too,  is  separated  from  the  vein  by  a 
similar,  although  a  much  weaker  partition,  and  there  is  a  third  close 
to  the  inner  side  of  the  vein.  These  three  partitions  not  only  keep 
all  the  parts  in  their  right  place,  but  confine  the  arch  down  to 
the  bone,  and  prevent  its  being  uplifted  by  any  protrusion  between 
it  and  the  muscles  and  vessels.  This,  coupled  with  the  close 
attachment  of  the  fascia  iliaca  to  the  crural  arch,  explains  why  a 
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Sheath  of  the 

Femoral  Vessels. 


femoral  hernia  rarely  takes  place  in  any  other  situation  than  on  the 
inner  side  of  the  femoral  vein.* 

The  femoral  vessels  descend  beneath  the 
crural  arch,  enclosed  in  a  funnel  shaped  mem- 
branous sheath.  This  sheath  apfx^rs  to  l)e 
derived  immediately  from  the  arch  itself,  but  it  is  really  formed  m 
front  by  a  prolongation  from  the  fascia  transversalis  of  the  abdo- 
men. This  prolongation,  uniting  with  the  continuation  from  the 
fascia  iliaca  (to  join  the  fascia  lata)  behind  ih^  femoral  vessels,  forms 
a  funnel,  with  the  wide  part  uppermost,  into  which  the  femoral 
vessels  enter.  This  is  the  funnel-shajjed  sheath  of  the  femoral 
vessels. 

The  fascia  transversalis,  descending  over  the  femoral  vessels, 
forms  the  front  fart  of  their  shealh  ;  the  himi  part  of  the  sheath  is 
formed  by  the  fascia  iliaca,  which  runs  down  behind  the  vessels  to 

join  the  pubic  portion 
of  the  fascia  lata.  The 
sheath  descends  as  low 
as  the  lower  horn  of  the 
saphenous  open  i  n  g, 
where  it  is  gradu.^lly  lost 
upon  the  external  cellu- 
lar coat  (tunica  adven- 
titia)  of  the  femoral  ves- 
sels. The  outer  part  of 
the  sheath,  in  front,  is 
perforated  by  the  crural 
branch  of  the  genito- 
crural  nerve,  and  the 
superficial  arteries  of  the 
groin  ;  the  inner  part, 
by  the  saphena  vein  and 
some  lymphatic  vessela.. 

The  sheath  of  th 
femoral  vesseb  is  dividedl 
into  three  compartments  j 
separated  from  eachJ 
other  by  partitions  :  the] 
outer  is  occupied  tiy  the  J 
femoral  artery ;  the  middle,  by  the  femoral  vein  ;  the  inner  is  the] 
crural  canal,  into  which  a  femoral  hernia  descends. 


FiQ.  >i6.— Diagram  or  mt  Shiath  or  tii» 

Fbhomal  Vks^bls. 

.  I.  Fascia  trantvcnalis.    ■  Inlcmal  ring.    3,  Crural  arch 

reflected.    4.  Sheatti  of  Ihe  femoral  veateU.     5.  siiphe- 

na  vein. 


*  If  the  partitions  from  anjr  cauie  yield,  or  liecome  slack,  th«n  •  ruptare  anyJ 
descend  in  front  of  the  vessels,  or  even  (thongh  this  is  rare)  on  the  outer  iidr  ot\ 
the  artery. 


iW 


PARTS  CONCERNED    IN    FEMORAL   HERNIA. 


5*9 


The  deep  crual  areh  is  the  thickened  band  of  fibres  connected  PC 
with   the  front  of  the  crural  sheath  ;  the  fibres  run  in  the   same 
direction  as  the  crural  arch,  but  ([uiie  independently  of  it,  as  shown 
in  Fig.  216  ;  these  bands  lie  over  ihe  neck  of  the  sac  of  a  femoral 
hernia,  and  are  often  the  seat  of  the  stricture. 

Practically,  the  sheath  is  important  for  many  reasons : — 

I.  A  femoral  hernia  descends  within  it.  2.  It  constitutes, 
therefore,  one  of  the  coverings, /jxr/a  propria,  of  the  hernia.  3. 
It  contains  within  its  substance  the  deep  crural  arch,  which  not  in- 
frequently forms  the  stricture  of  a  femoral  hernia,  and  has,  there- 
fore, to  be  divided  before  the  intestine  can  be  returned. 
_       .  _      I      J         The  hollow  under  the  crural  arch  is  completely 

Femoral  Ring  occupied  by  the  structures  before  mentioned, 

except  for  a  small  triangular  sj^ace,  forming  the 
inner  com()artment  of  the  femoral  sheath,  called  the  crural  canal. 
The  canal  is  on  the  inner  side  of  the  femoral  vein,  and  is  from  a 
quarter  to  half  an  inch  {6  mm.  to  ij  mm.)  in  length.  Its  base  com- 
mences above  in  the  femoral  ring,  and  its  apex  ends  below  at  the 
saphenous  opening.  In  front,  it  has  Poupart's  ligament  and  the 
falciform  process  of  the  iliac  portion  of  the  fascia  lata,  and  is  formed 
by  the  fascia  transversalis  ;  behind,  it  is  formed  by  the  fascia  iliaca  ; 
internally,  it  is  formed  by  the  junction  of  the  fascia  transversalis  and 
the  fascia  iliaca,  and  is  in  relation  with  the  base  of  Gimbernat's 
ligament ;  externally,  it  is  separated  from  the  femoral  vein  by  the 
septum  of  fascia  which  divides  the  middle  from  the  inner  compart- 
ment of  the  cniral  sheath. 

'Y\\e.  femora  I  ring  is  the  upper  opening  of  the  crural  canal,  and  is 
bounded,  in  front,  by  the  superficial  and  deep  crural  arches  ;  behind, 
by  the  horizontal  ramus  of  the  os  pubis,  the  pectineus,  and  the 
pubic  portion  of  the  fascia  lata ;  on  the  outer  .ude,  by  the  fascidl 
septum  separating  it  from  the  vein  ;  on  the  inner  side,  by  the  thin,  wiry 
edge  of  Gimbernat's  ligament,  the  conjoined  tendon  of  the  internal 
oblique  and  transversalis,  the  fascia  transversalis,  and  the  fibres  of 
the  deep  crural  arch.  In  the  undisturbed  condition  of  the  parts 
there  is  no  gap ;  it  is  only  a  weak  place,  which,  when  a  hernia 
escapes  through  it,  feels  like  a  ring :  hence  the  name  oi  femoral  ring.* 

The  femoral  ring  is  surrounded  on  all  sides  by  unyielding  struc- 
tures. This  accounts  for  the  little  benefit  afforded  by  the  warm  bath 
in  cases  of  strangulation.     Sir  W.  I^awrence  was  in  the  habit  of 


•  Tlie  femoral  ring  is  naturally  occupied  by  a  little  fat  and  cellular  membrane, 
by  lymphalic  vessels,  and  often  by  a  small  lymphatic  gland.  liul  we  have  never 
met  with  anything  deserving  the  name  of  a  diaphragm  ur  menjbranous  septum, 
such  BS  is  described  by  Cloquet  as  the  seplum  cruralt,  and  is,  surgically,  of  no  im- 
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Practical  Application 
of  the  Subject. 


saying  that  he  never  saw  a  strangulated  femoral  hernia  where  the  warm 
bath  was  of  any  avail. 

From  what  has  been  said,  the  student  ought 
now  to  understand  —  i,  at  what  aperture  a 
femoral  hernia  escapes  from  the  abdomen  ;  a, 
the  course  which  it  takes,  and  its  relations  lo  the  surrounding  parts  ; 
3,  the  proper  mode  of  attempting  the  reduction  ;  4,  the  structure  and 
arrangement  of  its  coverings  ;  and  5,  the  probable  seat  of  stricture. 
The  hernia  escapes  from  the  abdomen  through  the  femoral  ring 
— that  is,  under  the  weak  part  of  the  crural  arch,  between  the 
femoral  vein  and  Gimbernat's  ligament.  Here  is  the  mouth  of  the 
hernial  sac,  or  that  part  of  it  which  communicates  with  the  abdo- 
men. It  descends  for  a  short  distance  nearly  perpendicularly,  and 
projects  as  a  small  tumour  in  front  of  the  pectineus  muscle.  Its 
progress  downwards,  however,  is  soon  arrested,  partly  by  the  very 
close  adhesion  of  the  subcutaneous  structures  to  the  lower  margin 
of  the  saphenous  opening;  partly  by  the  flexion  of  the  thigh. 
Consequently,  if  the  hernia  increases  in  size,  it  usually  rises  over 
the  crural  arch,  where  the  subcutaneous  tissue  offers  less  resistance; 
and  the  bulk  of  the  hernia  extends  outwards  towards  the  ilium,  as- 
suming more  or  less  of  an  oblong  form,  with  the  long  axis  i>araUcl 
to  the  crural  arch.  Since,  then,  the  body  of  the  hernia  forms  a  very 
acute  angle  with  the  neck,  the  right  mode  of  attempting  its  reduc- 
tion is  to  draw  it,  first  down  from  the  groin,  and  then  to  make  pres- 
sure on  it  backwards  in  the  direction  of  the  femoral  ring. 

The  coverings  of  a  femoral  hernia  are  as  fol- 
°Femofa'l  Hernia.  'o^'^:  ^^  ««.'  protrudes  before  it  the /m- 
toneum,  technically  called  the  hernial  sac* 
The  sac  is  covered  by  more  or  less  fat,  according  to  the  condition 
of  the  patient,  called  the  subptritoncat  fat.  It  next  pushes  before 
it  the  sheath  of  the  femoral  vessels,  which  forms  an  investment  more 
or  less  thick.  In  front  of  this  is  thefr//r/^rw/a.f</«j.  Lastly,  there 
is  the  subcutaneous  tissue  and  skin. 

The  seat  of  stricture  is  usually  at  the  femora) 
ring,  and  the  position  of  the  neighbouring 
blood-vessels  indicates  that  the  proper  direction  in  which  to 
divide  the  stricture  is  either  directly  inwards,  through  Gimbernat's 
ligament,  as  recommended  by  Sir  W.  Lawrem  c,  or  upwards, 
through    Hey's  ligament,  as  recommended   by  Sir  A.  Coopcr.f 


Seat  of  Stricture. 


*  In  some  cases  (he  fascia  propria  so  much  resenible.<  the  hernial  sac  thai  it  it 
not  easy  to  distinguish  between  ttiem.  Generally  speaUiig,  ihey  are  se{>arale<l  lif 
a  small  quantity  of  fat. 

f  The  operation  recommended  by  Sir  A.  Cooper  is  that  usually  pcrfemied  now  : 
because,  if  Gimbernat's  ligament  be  divided,  its  cut  edges  often  retract  to  saeh  *a 
extent  that  no  truss  can  possibly  retain  the  hernia  when  the  patient.  **°"— *  tti< 
erect  posture. 
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There  is  no  risk  of  wounding  an  artery,  supposing  the  vessels  to  take 
their  ordinary  course.  But  it  occasionally  happens  (Fig.  a  17)  that 
the  obturator  artery  runs  above  (in  the  recumbent  position)  the 
femoral  ring  ;  in  such  a  case,  the  neck  of  the  sac  would  be  encircled 
by  a  large  blood-vessel.  From  the  examination  of  two  hundred 
bodies,  the  chances  are  about  seventy  to  one  against  this  unfavour- 
able distribution.  But  the  possibility  of  it  has  given  rise  to  this  rule 
in  practice — not  to  cut  deeply  in  any  one  place  through  the  stric- 
ture, but  rather  to  notch  it  in  several.  By  this  proceeding  we  are 
much  less  likely  to  wound  the  abnormal  artery,  because  it  does  not 
run  at  the  base  of  Gimbernat's  ligament,  but  about  yi  of  an  inch 
{j  mm.)  from  the  margin  of  it. 

Sach  is  an  outline  of  the  anatomy  of  the  parts  concerned  in  a 


Fic,  ii;.— Viiw  or  tub  DirruKirr  DimcnoNs  which  ah  Akhoimal  Oitviiatvii 
Artbrv  hay  take.    (SsmH  rHOM  adovb.) 
A.  I.  Gimbermit's  Ligament      a.  KemorAl  Hng.     3.  Abnormal  obturator  artery.    4.  External 
iliac  vein.     5,  Elflemal  iliac  artery.    6.  Diminutive  obturator  artery  arising  from  its  normni 
source-     B.  i.   Gimbemat't  ligament,     a.  Abnormal  obturator  artery.     3.  Femoral   ring. 
4.  External  iliac  vein.     j.  External  iliac  artery,     6.   Diminutive  obturatur  artery. 


femoral  hernia.  The  normal  anatomy  in  each  case  being  similar,  it 
miglit  be  supposed  that  all  oi)erations  for  the  relief  of  this  kind  of 
hernia  would  be  straightforward  and  pretty  much  alike  ;  but  this  is 
very  far  from  being  the  case  ;  indeed,  surgeons  agree  that  they  never 
operate  without  the  expectation  of  meeting  some  peculiarity. 
_.  The  fascia  must  now  be   removed    from  the 

issec  ion.  ^      front  of  the  thigh  without  disturbing  the  sub- 

jacent muscles  from  their  relative  positions.  The  mass  of  muscles 
on  the  inner  side  of  the  thigh  consists  of  the  adductors ;  that  in  the 
middle,  of  the  extensors  ;  the  long  thin  muscle  crossing  obliquely 
ria  front  from  the  outer  to  the  inner  side  is  the  sartorius.     In  the 
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middle  are  seen  the  femoral  vessels,  and  the  anterior  crural  nerve 
emerging  beneath  the  crural  arch. 

Tiiis,  a  narrow,  flat  muscle  (Fig,  ai8),  an'sfs 
from  the  anterior  superior  spine  of  the  ilium, 
and  from  the  ridge  below  to  the  extent  of  an  inch  (.?.j  cm.).  It 
passes  obliquely  like  a  strap  over  the  front  of  the  thigh  towards  the 
inner  side,  and  then  descends  almost  perpendicularly  on  the  inner 
side  of  the  thigh  as  fur  as  the  knee,  where  it  terminates  in  a  flat 
tendon  which  expands,  and  xs.  inserteil  mloihe  inner  and  front  part 
of  the  tibia  just  below  its  tubercle.  The  tendon  appears  all  the 
wider  on  account  of  its  broad  connection  with  the  fascia  of  the  leg, 
which  extends  as  low  as  the  internal  malleolus.  The  broad  inser- 
tion of  this  muscle  lies  anterior  to  and  covers  the  tendinous  inser- 
tions of  the  gracilis  and  semi-tendinosus,  and  between  them  is  a 
bursa.  A  large  bursa  *  is  interposed  between  the  tendon  and  the 
internal  lateral  ligament.  The  chief  action  of  the  muscle  is  to  fix 
the  pelvis  steadily  on  the  thigh.  It  first  bends  the  leg  upon  the 
thigh,  and  then  bends  the  thigh  upon  the  abdomen.  It  crosses  one 
leg  over  the  other,  as  tailors  sit  when  at  work.  If  the  leg  be  the 
fixed  point,  it  will  bend  the  trunk  upon  the  thigh  and  rotate  the 
pelvis  inwards.  Its  nerve  comes  from  the  middle  cutaneous  branch 
of  the  anterior  crural. 

...  In  consequence  of  the  oblique  direction  of  the 

carpa  s  riang  e.  „pper  third  of  the  sartorius,  a  triangle  is 
formed,  which  has  this  muscle  and  the  adductor  longus  for  its  two 
sides,  and  the  crural  arch  for  its  base  ;  the  triangle  is  called  Scarfia's.j 
Its  floor  is  formed  by  the  ilacns,  the  psoas,  the  pectineus,  and  the 
adductor  longus,  with  sometimes  the  adductor  brevis  between  the 
borders  of  the  two  latter  muscles.  The  contents  of  this  importnnt 
space  should  be  carefully  displayed,  and  their  relative  positions  well 
studied.  This  triangle  contains  all  the  parts  which  pa.ss  under  the 
crural  arch,  namely,  from  without  inwards,  the  external  cutaneous 
nerve,  close  to  the  anterior  spine  of  the  ilium  ;  the  iliacus  and  p>9oas; 
the  anterior  crural  nerve  and  its  divisions,  espiecially  the  long  sap- 
henous nerve ;  the  crural  branch  of  the  genito-crural  nerve,  the 
common  femoral  artery  with  its  two  large  divisions,  the  su|>erficial 
femoral  and  the  profunda,  which  run  down,  nearly  parallel  to  each 
other,  the  latter  being  the  more  external  and  giving  o(T  the  internal 
and  external  circumflex  arteries;  the  femoral  vein,  joined  by  the 
profunda  vein  and  the  internal  saphena,  and  the  pectineus  muscle 
with  the  deep  external  pudic  artery. 

*  In  persons,  females  especially,  who  are  in  the  habit  of  riding,  Ibb  buna 

sometimes  becomes  enlarged. 

t  So  called  in  compliment  to  the   Italian  anatomist  wbofint  tieil  the  fcraoral  in 
it  for  popliteal  aneurism. 
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The  triangle  is  important  in  a  surgical  point  of  view,  since  it  is  in 
this  space  that  the  femoral  artery  is  usually  ligatured  for  popliteal 
aneurism.  The  guide  to  the  artery  is  the  inner  border  of  the  sar- 
torius.  The  situation  at  which  this  muscle  crosses  over  the  femoral 
artery  varies  from  one  and  a  half  to  four  and  a  half  inches  (j.8  lo 
II. J  cm.)  below  Poupart's  ligament ;  so  that  no  rule  can  l>e  laid 
down  as  to  the  exact  situation  where  the  artery  disappears  beneath 
the  sartorius.     The  best  way 


border  of 
life  is  to 
put  it 


m 


Adductor  Muscles. 


to  find  the  inner 
the  muscle  during 
make  the  patient 
action. 

A  strong 
group  of 
muscles,  called  the  aMuctors, 
extends  along  the  inner  side 
of  the  thigh,  from  the  pelvis 
to  the  femur.  Their  two  most 
important  actions  are  to  co- 
operate in  balancing  the  pelvis 
steadily  on  the  thigh,  as  in 
standing  on  one  leg,  and  (if 
the  fixed  point  be  reversed) 
to  draw  together  or  adduct 
the  thighs,  at  the  same  time 
rotating  the  thigh  externally. 
They  are  five  in  number,  and 
are  supplied,  with  one  excep- 
tion— the  pectineus — by  the 
same  nerve,  namely,  the  ob- 
turator. They  are  termed, 
respectively,  the  gracilis,  ad- 
ductor longus,  pectineus,  ad- 
ductor brevis,  and  adductor 
magnus.  The  innermost  is 
llie  gracilis  ;  to  clean  it  prop- 
erly it  should  be  stretched  by  separating  one  thigh  from  the 
other. 

This  long,  flat  muscle  arises  by  a  broad,  ribbon- 
like tendon,  two  to  three  inches  (5  lo  J. 5  cm.) 
io  breadth,  from  the  os  pubis  close  to  the  symphysis,  and  from  the 
inner  margin  of  the  rami  of  the  os  pubis  and  ischium  (Fig.  219). 
It  descends  almost  perpendicularly  on  the  inner  side  of  the  tliigh, 
and  terminates  in  a  thin,  round  tendon  which  sub.sequcntly  spreads 
out,  and  is  inserted \nto  the  inner  side  of  the  upper  part  of  the  tibia 


Fig.  >i8— Diagiiah  o»  ScAnrA's  Tkiangli. 
Sartorius.  3.  Adductor  tongtu.  3,  Ektemal 
culAneous  n.  4.  Uuciu  intemus.  5.  Aulcriur 
CMin*]  n.  .6.  Femoral  artery.  7.  Feutoral  vein. 
8.  Pectineui,  9.  Lout;  saphenous  n.  10.  Internal 
cutaneous  n.  11,  Nerve  to  vastus  iulemus.  I*. 
Middle  cutaneous  n. 


Gracilis. 
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clow  the  tubercle,  immediately  behind  the  sartorius  and  above 
the  semi-tendinosus.     The   tendon  plays  over  the  internal  lateral 


.  119. — TKtmKNAL    Ml'S<  IBS  or   TlIB   TlllGII. 

Iliacus.  9.  P&oas  inagiitis.  3.  Obturator  intcrnus.  4. 
Pyramidali«.  j,  Gluieu^  maximu.^.  6.  Surtoriu*.  7.  Gra- 
cilis. 8.  Semi-tcndinoi>tt&,  9.  Scmi-memhranostu.  10. 
Tendon  of  the  sartorius  and  iti  6l>rouh  expansion.  11.  Ten- 
doa  of  the  gracilis.  13  I'endon  of  the  &cmi  tendinoiui. 
13.  Common  fibroufc  expansion.  14.  Tendon  of  the  semi- 
membranotui.     15.     Rectus  femoris.     16.  Vastus  interuui. 


Fig.  jr»*.— Pi«m»i»w»  a^kd 
AutM>CTn«& 

I.  Femur.    ».<>-—-— *t^. 

3.   Pubis      4- 


9.  Uujtltr'ft 
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Adductor  Longus. 


Pectineua. 


ligament  of  the  knee-joint,  and  there  is  a  bursa  common  to  it  and 
the  semi-tendinosiis  to  diminish  friction.  This  muscle  assists  in 
fixing  the  pelvis  and  in  adducting  the  thigh  ;  it  furiher  helps  to 
bend  the  knee.  Its  nerve  comes  from  the  anterior  division  of  the 
obturator. 

This  triangular  muscle  lies  between  the  gracilis 
and  the  pectineus,  and  arises  by  a  round  ten- 
don from  the  front  of  the  body  of  the  os  pubis  below  the  crest 
(Fig.  220).  As  it  descends,  the  muscle  becomes  broader,  and  pass- 
ing downwards,  outwards,  and  backwards,  is  inserted  by  a  broad 
aponeurosis  into  the  middle  third  of  the  inner  margin  of  the  linea 
aspera  of  the  femur.  It  forms  with  the  sartorius  the  triangular 
space  called  Scarpa's  triangle,  above  described.  It  rests  upon  the 
adductor  brevis  and  magnus,  the  profunda  vessels,  and  the  anterior 
branches  of  the  obturator  vessels  and  nerve.  It  is  supplied  by  the 
anterior  division  of  the  obturator  nerve. 

This  muscle  lies  on  the  same  plane,  but  external 
to  the  adductor  longus,  from  which  it  is  sepa- 
rated by  a  slight  interval,  in  which  may  be  seen  the  adductor  brevis 
and  the  anterior  division  of  the  obturator  nerve  (.Fig.  220).  It 
arises  from  the  linea  ilio-pectinea,  from  the  triangular  surface  of 
the  OS  pubis  in  front  of  the  line,  and  from  the  fascial  prolongation 
of  Gimbernat's  ligament  covering  the  muscle;  it  passes  downwards, 
outwards,  and  backwards,  and  \%  inserted '\n\Q  the  upper  part  of  the 
ridge  leading  from  the  lesser  trochanter  to  the  linea  aspera.  It  lies 
upon  the  capsular  ligament  of  the  hip-joint,  the  adductor  brevis, 
the  obturator  vessels  and  nerve,  and  the  obturator  externus.  Its 
nerve  ^mes  from  the  anterior  crural  which  runs  under  the  femoral 
vessels  to  enter  it  close  to  its  outer  border;  sometimes  also  from  the 

rturalor,  and  the  accessory  obturator  if  present  (p.  46-1). 
Hy  separating  the  contiguous  borders  of  the  pectineus^nd  the 
adductor  longus,  the  adductor  brevis  is  exposed  with  the  anterior 
.division  of  the  obturator  artery  and  nerve  lying  upon  it.  To  obtain 
complete  view  of  it,  the  pectineus  and  adductor  longus  must  be 
Bflected  from  their  origins  and  turned  downwards.  The  obturator 
Brve  supplies  all  the  adductors.  It  leaves  the  pelvis  through  the 
pper  part  of  the  obturator  foramen,  and  soon  divides  into  an 
interior  and  posterior  branch  ;  the  anterior  runs  in  front  of  the 
kdductor  brevis  and  supplies  the  hip-joint,  the  adductor  longgs, 
the  gracilis,  and  sometimes  the  adductor  brevis  and  the  pectineus  ; 
\\\e  posterior  runs  behind  the  adductor  brevis,  and  supplies  it  as  well 
as  the  obturator  exiernus,  the  adductor  magnus,  and  the  knee- 
joint. 

The  student  should  now,  before  the  parts  are  disturbed,  examine 
the  femoral  artery  as  it  passes  down  along  the  centre  of  Scarpa's 
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of  the  Femoral 
Artery. 


triangle ;  its  further  course  will  be  described  later  on,  as  well 
branches  which  come  off  from  it. 

.  „  ,    .        The  /(moral  artery  is  a  continuation  ofi 
Course  and  Rel.t.or,s  ^^,^^^^,    j,;^^        p^^j^^    beneath    the 

arch  at  a  point  midway  between   tlic  spii 
the  ilium  and  the  symphysis  pubis,  it  di 
along  the  front  and  inner  side  of  the  thigh.      At  the  junctiooof  dk 
U]iper  two-thirds  with  the  lower  third  of  the  thigh,  it  passes ihrwlh 
an  opening  in  the  tendon  of  the  adductor  magniis,  and,  entmn: 
the  ham,  takes  the  name  of  popliteal.     A  line  drawn  from  t: 
indicated,  of  the  crural  arch  to  the  adductor  tubercle  on  the  r 
condyle,  corresponds  with  the  course  of  the   artery.      Its  <: 
from  the  surface  increases  as  it  descends.     Immediately  nn(l'.f,  i.. . 
for  a  short  distance  below  the  cniral  arch,  it  is  supported  \ys  ib« 
inner  border   of  the  psoas ;  lower  down  it   nins  in   front  of  tb« 
peciineus,   but  separated  from  it   by  the  profunda   vessels;   *!i'l 
lower  down   it  lies  upon  the  adductor  longus,  and  theu  upoo  tiie 
adductor  magnus. 

That  part  of  the  artery  which  extends  from  the  tr- 
the  giving  off  of  the  profunda  is  called  the  common  fenv 
its  lontinuation   beyond  the    profunda   is    termed    the   s\\\yc. 
femoral ;  and  it  is  the  latter  vessel  which  is  ligatured  for  ancurii 
of  the  popliteal  artery. 

In  the  upper  third  of  the  thigh,  the  artery  is  situated  in  Scarpi'» 
triangle,  and  is  comparatively  superficial,  having  in  front  Hx  itvn, 
superficial  fascia  and  fat,  inguinal  glands,  deep  fascia,  the  fascu 
lata,  the  crural  branch  of  the  genito-crural  ner^-e,  and  the  jbeiti 
of  the  ftmoral  vessels.  About  the  middle  third  it  is  more  deepi 
sealed,  and  is  covered  in  addition  by  the  sartorius,  and  lower  diwi 
by  a  tendlTJous  aponeurosis,  which  stretches  from  the  addodor 
longus  and  magnus  over  to  the  vastus  internus.  This,  which  foftw 
part  of  Hunter's  canal,  will  be  examined  presently. 

The  femoral  artery  in  Scarpa's  triangle  ties  upon  the  psoss,  iW 
two  branches  of  the  anterior  crural  nerve  to  the  pectineus,  the    ™ 
funda  vein,  and   the  j)ectineus  ;  to  its  outer  side  it  has  the  tni 
crural  nerve  (separated  from  it  by  a  few  fibres  of  the  iiio-psoas) 
profunda  artery,  and  the  long  saphena  nerve ;   to  its  inner  sii 
has  the  femoral  vein. 

This  muscle  arises  from  the  front  sur&cc  of 
the  body  of  the  os  pubis  below  the  spine,  iwl 
from  its  descending  ramus  for  about  an  inch  (^.j  cm.'),  between  ih« 
gracilis  and  the  obturator  externus ;  it  widens  as  it  descend*  out- 
wards and  barkwards,  and  is  /wjfc//^-^/ behind  the  pectinci/?  into 
whole  length  of  the  ridge  leading  from  the  lesser  trochanter  Jo 
Jinea  aspera.     Be\\\t\(i,  \\.  tesva  u^on  the  posterior  division  of 


i 
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obturator  vessels  and  nerve  and  the  adductor  magnus.     Its  nerve 

IS  derived  from  the  obturator.     By  reflecting  it  from  its  origin  the 

following  muscle  is  exposed.* 

...  .,  This  muscle  arises  from  the  lower  part  of  the 

Adductor  Magnus.         ,  ,•  r  .,  ,  ■    ,  '  .. 

"  descending  ramus  of  the  os  pubis  between  the 

adductor  brevis  and  obturator  cxternus,  from  the  margin  of  the 
ascending  ramus  of  the  ischium,  and  from  the  lower  and  anterior 
part  of  the  tuberosity  of  the  ischium  (Fig.  221).  Its  fibres  spread 
out,  and  are  I'nserfet/  heh\nd  the  other  adductors  into  the  lower  part 
of  the  linea  quadrati  into  the  ridge  leading  from  the  great  tro- 
chanter to  the  linea  aspera,  also  into  the  whole  length  of  the  linea 
aspera,  and  the  ridge  leading  from  it  to  the  inner  condyle  ;  while 
those  fibres  which  arise  from  the  tuberosity  of  the  ischium  pass 
vertically  downwards,  and  are  inserted  by  a  rounded  tendon  into 
the  adductor  tubercle  on  the  inner  condyle  of  (he  femur.  Between 
the  muscular  fibres  of  the  middle  and  lower  thirds  of  the  insertion 
of  this  muscle,  the  femoral  artery  passes  to  the  back  of  the  thigh. 
The  upper  fibres  pass  transversely  outwards  to  their  insertion,  while 
the  lower  fibres  descend  nearly  vertically.  In  front  of  the  muscle 
are  the  adductor  longus  and  brevis,  the  vastus  internus,  the  obtu- 
rator nerve  and  artery,  and  the  profunda  artery;  above  it  are  the 
internal  circumflex  artery,  the  obturator  externus,  and  the  quadratus 
femoris ;  behind  it,  the  biceps,  semi-tendinosiis  and  semi-mem- 
branosus,  the  great  sciatic  nerv«,  «nd  the  gluteus  maximus.  Its 
nerve  comes  from  the  posterior  division  of  the  obturator  and  the 
great  sciatic.  Observe  that  all  the  adductor  muscles  are  inserted 
into  the  femur  by  flat  tendons  more  or  less  connected. 

About  the  junction  of  the  upper  two-thirds  with  the  lower  third 
of  the  thigh  the  femoral  artery  pa.sses  through  an  oval  opening  in 
the  tendon  of  the  adductor  magnus, — Hunter's  canal. 
Psoas  Magnus  and  These  muscles  have  been  fiilly  described  in  the 
dissection  of  the  abdomen  (p.  453). 
This  muscle  is  situated  at  the  upper  and  outer 
part  of  the  thigh  (Fig.  32i).  It  arises  from 
the  anterior  part  of  the  external  lip  of  the 
t  of  the  ilium,  and  from  the  surface  below  the  anterior 
superior  spine.  It  descends  with  a  slight  inclination  backwards, 
and  is  inserted  at  the  junction  of  the  upper  with  the  middle 
third  of  the  thigh,  between  two  layers  of  the  strong  aponeu- 
rosis, generally  described  as  part  of  the  fascia  lata,  which 
is  continued  downwards   to  the  head  of  the  tibia,  and  is  called 


Iliacus. 

Tensor  Fasci; 
Femoris. 


■eresi 

\        SUtK- 


*  Beneath  the  ad  loctor  brevii,  and  running  parallel  with  the  npper  border  of 
:  adduoor  magnus,  is  seen  the  otilurator  externus.     But  ihe  descriplioa  of  this 
cle  is  deferred  lilt  Ihe  dissection  of  ihe  external  rotators  of  the  V^vijli^. 
49 
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Fig.  sbi.— Auductoii  MAGNtn  and  Brbvis. 


I.  F^mur.  9.  0«  innomlaatiu,  3.  Pubis.  4. 
Obturator  eictemiit.  5.  Superior  [wrtion  of 
the  atJdiictor  inagnus.  6,  9.  Adductor  brcvis. 
E.  Midtlle  portion  of  the  ^oductor  maf^nut,  al* 
mott  entirely  covered  liv  (he  adductor  brevis. 
9.  Inferior  portion  of  toe  addnciar  magnus. 
Id,  Tendon  attached  to  ibe  Internal  condyle. 
II.  Hunter'*  unal.  10.  Vucular  fomnen  for 
the  circumfle-i  veascU. 


i.^ALLi  t. 


FlG.9«.— AlfTBIilOR  Mtnct-K*  ■-■-  ' 
I.  IlUc  bone.     a.  P«o«*inc*k-' 

(aiiciz  femorlt.    4.  PamI  r>* 
»heaih)  by  which   Ui--  r 
ibe  forep.-*ri  of  the  '  -^ 
tibia.     5,  S.*ftoriu». 
VastiM  cxLemus. 
GracitU. 
neut. 


1  AC  heft 


10.   Adductor  Umgtift.     11 
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^he  ilio-tibial  band  (p.  563).*  lis  chief  use  is  to  fix  the  pelvis 
steadily  on  the  thigh,  and  to  rotate  the  thigh  inwards  ;  in  this  last 
action  it  co-operates  with  the  anterior  fibres  of  the  gluteus  medius, 
with  which  it  is  almost  inseparably  connected.  Anyone  may  con- 
vince himself  of  this  by  placing  his  hand  on  the  hip  and  rotating 
the  thigh  inwards.  Both  these  muscles  are  supplied  by  the  same 
nerve — the  superior  gluteal. 

kTo  form  an  adequate  idea  of  the  strength,  extent,  and  connec- 
ions  of  the  aponeurosis  on  the  outer  side  of  the  thigh,  it  should  be 
separated  from  the  vastus  externus  muscle  ujjon  which  it  lies. 
There  is  no  difficulty  in  doing  so,  for  it  is  united  to  the  muscle  by 
an  abundance  of  loose  connective  tissue,  f  With  a  little  jiersever- 
ance  the  aponeurosis  can  be  traced  to  the  linea  aspera,  the  head  of 
the  tibia,  and  the  fibula,  completely  protecting  the  outer  side  of  the 
knee-joint. 

The   powerful    fleshy  muscles  occupying   the 

Sriceps  Ex'ten-  ^^^o"'  ^^  '^^^  '^^'g^,  and  situated  between   the 

gor  tensor    fascix    on    the   outer   side,    and   the 

adductors  on  the  inner,  are  the  extensors  of 

e   leg.     One   of  thera,  the  rectus,  arises  from  the  pelvis;    the 

ther  arises  from  the  shaft  of  the   thigh-bone  by  three  portions, 

lied,  respectively,  the  crureus,  the  vastus  internus,  and  extfmus. 

.Ml  are  supplied  by  the  anterior  crural  nerve. 

To  see  the  origins  of  the  rectus  femoris,  dissect  between   the 

rigin  of  the  sarturius  and  the  tensor  fasciae ;  in  doing  so,  avoid 

injuring  the  branches  of  the  external  circumflex  artery. 

„  ^  This  bipenniform  muscle  <jm«  froni  the  pelvis 

Rectus  Femoris.  i     .         .  ^     a  1  •   u  •.      . 

by  two  strong  tendons,  which  soon  unite  at  an 

ute  angle  :  one — the  straight  tendon — is  round,  and  arises  from  the 
anterior  inferiorspineof  the  ilium  ;  the  other — the  reflected  tendon — 
is  flat,  and  comes  from  the  rough  surface  of  the  ilium,  just  above  the 
acetabulum  ( Figs.  220,  7,  and  222).  The  muscle  descends  along  the 
front  of  the  thigh  and  is  inserted  into  the  common  extensor  tendon, 
lich  will  be  presently  examined.  The  structure  of  this  muscle  is 
iTiarkable.  A  tendon  runs  dow  n  the  centre,  and  the  muscular  fibres 
are  inserted  on  either  side  of  it,  like  the  vane  on  the  shaft  of  a  feather. 
Notice  also  that  the  surface  of  the  upper  part  of  the  rectus  is  aponeu- 
rotic in  front  and  muscular  behind,  while  the  reverse  is  seen  at  the 
lower  part  not  far  from  its  insertion.  Its  nerve  comes  from  the 
anterior  crural. 


ir 


1^. 


lb 


The  deeper  or  these  two  layers  runs  up  to  be  strongly  connected  with  the 
idon  of  the  rectus  and  the  front  of  the  capsule  of  the  hipjoinl. 
f  When  this  tissue  becomes  the  seal  of  suppuration,  ibe  pus  is  apt  to  extend  all 
lown  the  outside  of  the  thigh,  nut  being  alile  to  make  ils  way  lu  the  surface  by 
reason  of  the  dense  fascia. 
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Triceps  Extensor. 


This  mass  of  muscle  invests  like  a  cloak  the 
greater  part  of  the  front  and  sides  of  the  shaft 
of  the  femur ;  therefore,  the  whole  of  it  cannot  be  seen  without 
completely  dissecting  the  thigh.  It  consists  of  an  outer,  middle, 
and  inner  portion,  called,  respectively,  the  vastus  externus,  the 
crureus,  and  ihe  vastus  intcrnus. 

The  vastus  ex/emus  arises  (Fig.  222,  7)  by  a  strong,  glistening 
aponeurosis  from  the  outer  side  of  the  base  of  the  great  trochanter, 
from  the  upper  third  of  the  anterior  inlerlroclianteric  ridge,  from 
the  rough  line  leading  from  the  greater  trochanter  to  the  linea  aspera 
external  to  ihe  gluteus  maximus,  from  the  outer  lip  of  the  linea 
asperu  nearly  down  to  the  external  condyle,  and  also  slightly  from 
the  external  intermuscular  septum.  From  this  origin  the  fibres  pass 
downwards,  forwards,  and  inwards,  and  end  in  a  flattened  tendon, 
which  is  inserted  into  the  outer  border  of  the  patella  to  form  j>art 
of  the  common  extensor  tendon,  to  be  presently  described. 

The  vastus  internus  and  crureus  should  be  described  as  one 
muscle,  for  they  are  inseparably  connected  (Fig.  222,  8).  They 
arise  conjointly  by  an  aponeurosis  commencing  a  short  distance 
below  the  inner  two  thirds  of  the  anterior  intertrochanteric  ridge, 
from  the  upf)er  three-fourths  of  the  front  and  inner  surfaces  of  the 
shaft  of  the  femur,  from  the  entire  length  of  the  inner  lip  of  the 
linea  a.spera,  and  from  the  internal  intermuscular  septum.  The 
outer  bundle  of  muscular  fibres — the  crureus — passes  vertically 
downwards  ;  the  inner — the  vastus  internus — descends  forwards 
and  outwards,  and  both  are  inserted  by  a  common  aponeurosis  into 
the  upper  and  the  inner  borders  of  the  patella.  The  muscular 
fibres  of  the  vastus  internus  extend  lower  than  those  of  the  vastus 
externus. 

A  few  of  the  deeper  fibres  of  the  crureus  are  inserted  into  the 
fold  of  the  synovial  membrane  of  the  knee-joint  which  rises  above 
the  patella.  These  are  described  as  a  distinct  muscle,  under  the 
name  of  the  sub-ctureus.  Their  use  is  to  raise  the  synovial  mem- 
brane, so  that  it  may  not  be  injured  by  the  play  of  the  patella. 
Since  the  triceps  is  connected  to  the  lower  fjart  of  the  shaft  of  the 
femur  only  by  loose  connective  tissue,  there  is  nothing  to  prevent 
the  distension  of  the  synovial  membrane,  in  cases  of  inflammation, 
to  the  extent  of  several  inches  above  the  patella. 

The  tendon  of  the  rectus,  gradually  expanding, 
becomes  connected  on  its  under  surface  with 
the  tendon  of  the  crureus,  and  on  either  side 
with  that  of  the  vasti,  and  is  firmly  fixed  into  the  upper  part  and 
sides  of  the  patella.  From  this  bone  the  common  extensor  tendon 
— the  ligamentum  patella. — descends  over  the  front  of  the  knee-joint, 
and  is  inserted  '\\\\.o  the  rough  part  of  the  tubercle  of  the  tibia.     Be^ 


Common  Extensor 
Tendon. 


IIURSA   OVER    THE   PATEIXA. 
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Action  of  the  Exten- 
sor Muscles. 


P»ides  this,  the  lower  fibres  of  the  vasti  terminate  on  a  sheet-like 
tendon,  which  runs  wide  of  the  patella  on  either  side,  and  is 
directly  inserted  into  the  sides  of  the  head  of  the  tibia  and  fibula, 
so  that  the  knee  is  completely  protected  all  round.  The  patella  is 
a  large  sesamoid  bone,  interposed  to  facilitate  the  play  of  the 
tendon  over  the  condyles  of  the  femur:  it  not  only  materially 
protects  the  joint,  but  adds  to  the  power  of  the  extensor  muscles  by 
increasing  the  angle  at  which  the  tendon  is  inserted  into  the  tibia. 
^L  To  facilitate  the  play  of  the  extensor  tendon  there  are  two 
pbnrsae.  One  is  placed  between  the  ligamentum  patellx  and  the 
smooth  part  of  the  tubercle  of  the  tibia,  the  other  between  the 
crureus  and  the  lower  part  of  the  femur.  This  last  is  of  consider- 
able size.  In  early  life  it  is,  as  a  rule,  distinct  from  the  synovial 
» membrane  of  the  knee-joint ;  but  after  a  few  years  a  wide  cotnniu- 
Dication  frequently  exists  between  them. 
The  extensor  muscles  of  the  thigh  are  among 
the  most  powerful  in  the  body.  Great  power 
of  extending  the  knee  is  one  of  the  e&sentiat 
conditions  of  the  erect  attitude  Without  it,  how  could  we  rise 
from  the  sitting  position  ?  When  erect,  how  could  we  walk,  run,  or 
spring?  The  rectus,  by  taking  origin  from  the  pelvis,  gains  a 
double  advantage:  it  acts  u|)on  two  joints  smiultaneously,  bending 
the  thigh  while  it  extends  the  knee,  as  when  we  advance  the  leg  in 
walking;  it  also  contributes  to  balance  the  pelvis  on  the  head  of 
the  thigh-bone,  and  thus  prevents  the  body  from  falling  backwards. 

»We  cannot  have  a  better  proof  of  the  power  of  the  extensor  muscles 
than  when  the  f>atella  is  broken  by  their  sudden  contraction — an 
injnry  which  sometimes  happens  when  a  man,  slipping  backwards, 
makes  a  violent  effort  to  recover  his  balance. 

The  skin  over  the  patella  is  exceedingly  loose, 
and  in  the  subcutaneous  tissue  is  a  bursa  of 
considerable  size.  Since  this  bursa  is  apt  to 
enl.irge  and  inflame  in  females  who  are  in  the  habt  of  kneeling  at 
their  work,  it  is  generally  called  the  housemaid's  bursa.     The  bursa 

»is  not  seated  precisely  over  the  patella,  but  extends  some  way  down 
the  ligamentum  patellse;  indeed,  in  some  cases  it  is  entirely  con- 
fined to  this  ligament.  This  corresponds  with  the  position  of  the 
tumour   which    the    bursa   occasions   when    enlarged.     Generally 

tBpeaking,  in  sulijects  brought  for  dissection,  the  wall  of  the  bursa 
is  more  or  less  thickened,  and  its  interior  intersected  by  numerous 
fibrous  cords,  remnants  of  the  original  cellular  structure  altered  by 
long-continued  friction.  Again,  the  wall  of  the  bursa  does  not 
always  form  a  com[)lete  sac ;  sometimes  there  is  a  wide  opening  in 
it  :  this  explains  the  rapidity  with  which  inflamnuiion,  in  some 
cases,  extends  from  the  bursa  into  the  surrounding  areolar  tissue. 


Bursa  over  the 
Patella. 
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Femoral  Artery  in 
Hunter's  Canal. 


Below  the  bursa  is  a  layer  of  fascia  lata,  and  under  this  is  a 
network  of  arteries.  The  immediate  covering  of  the  bone,  or  what 
may  be  called  its  periosteum,  is  a  strong  expansion  derived  from 
he  extensor  tendon.  This  is  interesting  for  the  following  reason  : 
in  ordinary  fractures  of  the  patella  from  muscular  action  the  ten- 
dinous expansion  over  it  is  torn  also ;  the  ends  of  the  bone  ga|ie 
widely,  and  never  unite  except  by  ligament.  But  in  fractures  from 
direct  mechanical  violence,  the  tendinous  expansion,  being  entire, 
maintains  the  fragments  in  apposition,  so  that  there  is  commonly 
a  bony  union. 

The  remaining  part  of  the  femoral  artery  can  now  be  examined 
after  the  sirtorius  has  been  cut  through  near  its  middle  and  both 
ends  refl.icted.  This  part  of  its  course  corresponds  to  the  middle 
third  of  the  thigh,  and  is  contained  in  Hunter's  canal. 

In  front  of  the  artery  are  the  skin,  superficial 
and  deep  fascia,  the  long  saphena  vein,  the 
sartorius,  the  long  saphenous  nerve,  and  the 
aponeurotic  layer  forming  the  anterior  boundary  of  Himter's  canal: 
to  its  outir  side,  are  the  femoral  vein  and  the  vastus  internus  ;  to  its 
inntr  side,  are  the  adductor  longus,  the  adductor  magnus,  and  lh<; 
sartorious  ;  behind  it,  are  the  adductor  longus,  the  femoral  vein, 
and  the  adductor  magnus.  The  artery  and  vein  lie  close  together, 
and  are  enclosed  in  a  common  sheath. 

In  the  middle  third  of  the  thigh,  the  fetnor«l 
artery  is  contained  in  a  tendinous  canal* 
beneath  the  sartorius,  called  HtinUr' s  citui 
This  canal  at  its  upper  part  is  rather  indiS' 
tinct ;  but  it  gradually  becomes  stronger 
towards  the  opening  in  the  tendon  of  the 
adductor  magnus.  It  boundaries  are  formed 
by  the  tendons  of  the  muscles  between  which 
the  artery  runs.  On  the  inner  side  are  the 
tendons  of  the  adductor  longus  and  magnus ; 
on  the  outer  side  is  the  tendon  of  the  vastus 
internus;  in  front,  the  canal  is  completed 
by  an  aponeurotic  expansion  thrown  ob- 
liquely across  from  the  adductors  to  the  vastus  internus,  as  shown 
in  Fig.  223.  In  a  horizontal  section  the  canal  appears  triangular. 
The  adaptation  of  this  shape  to  the  exigencies  of  the  case  is  manifest 
when  we  reflect  that  the  muscles  keep  the  sides  of  the  triangle 
always  tight,  and  thereby  prevent  any  compressiorj  of  the  vessels. 

*  Called  Hunter's  canal,  because  it  was  in  this  pan  of  its  course  lliat  Jai>» 
Hunter  first  lied  Ibe  femoral  artery  for  aneurism  of  the  popliteal,  in  S(.  tjeoi^'* 
Hospital,  A.  D.  1 785.  The  particulars  of  lliU  interesting  ca^  are  publiohcd  In  lli^ 
TruHs.far  the  Improvement  of  Afeil  and  Chir.  KHUtcledge. 


Hunter's  Canal. 


Fig.  »3J.— SicTioM  Tmruuch 
HojcfBu's  Canal. 

I.  Vastut  iDleniiu.  s.  Adduc- 
tor longus,  3.  Apuiteurusit 
thrown  across. 


BRANCHES  OF  THE  FEMORAL  ARTERY. 
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Hunter's  canal  contains  not  only  the  femoral  artery  and  vein,  but 
the  internal  saphenous   nerve.     The  vein  lies  behind  and  to  the 
^outer  side  ;  the  nerve  crosses  over  the  artery  from  the  outer  to  the 
Hfnner  side. 

^M  A  ligature  can  be  placed  around  the  artery,  in  the  up]>er  third  of 
^Rhe  thigh,  with  comparative  facility  ;  not  so  easily  in  the  middle 
^■hird.  The  artery  is  tied  for  an  aneurism  of  the  popliteal,  just 
^■where  the  sartorius  begins  to  overlap  it,  for  three  reasons:  (i)  it 
^Bs  more  accessible  ;  (2)  the  coats  of  the  artery  at  this  distance  are 
^Bess  likely  to  be  diseased  ;  (3)  the  origin  of  the  profunda  is  suffi- 
^^ciently  far  off  to  admit  of  the  formation  of  a  clot.  An  incision 
beginning  about  three  inches  (j.j  cm.')  below  the  crural  arch  should 
be  made  about  three  inches  {j.j  cm.)  long  aver  the  line  of  the 
artery.  The  muscular  fascia  should  be  divided  on  a  director  to  the 
ime  extent.  Then,  by  gently  drawing  aside  the  inner  border  of 
the  sartorius,  the  artery  is  seen  inclosed  in  its  sheath  with  the  vein. 
\n  opening  should  be  made  into  the  sheath,  which  must  be  care- 
fi^Jly  separated  from  the  artery  to  an  extent  sufficient  to  allow  the 
age  of  the  aneurismal  needle.  The  needle  should  be  turned 
'round  the  artery  from  within  outwards,  great  care  being  taken  not 
to  injure  the  vein.  The  nerves  to  be  avoided  are ;  the  long 
^■saphenous,  which  runs  along  the  outer  side  of  the  artery,  and  the 
^Bnternal  cutaneous,  which  crosses  obliquely  over  it. 

Having  already  traced  the  superficial  branches  of  the  femoral 
artery  in  the  groin,  namely,  the  superficial  epigastric,  the  external 
piidic.  and  the  suiierficial  circumflexa  ilii  (p,  559),  we  pass  on  now 
to  the  profunda. 

The  profunda  femoris,  the  chief  branch  of  the 
femoral,  is  the  proper  nutrient  artery  of  the 
muscles  of  the  thigh,  and  is  considered  as  a 
division,  rather  than  a  branch,  of  the  common  femoral  artery.  It 
is  given  off  from  the  outer  and  back  part  of  the  femoral,  from  one 
and  a  half  to  three  inches  {^3-8-7.5  cm.)  below  the  crural  arch, 
lying  to  the  outer  side  of  the  artery  for  about  two  inches  ( j  cm.) 
and  then  runs  down  behind  the  femoral  till  it  reaches  the  tendon 
of  the  adductor  longus ;  here  the  profunda  passes  behind  the 
adductor,  and,  piercing  the  adductor  magnus  as  a  small  branch,  is 
finally  lost  in  the  hamstring  muscles.*  In  most  subjects  the  pro- 
funda, for  a  short  distance  after  its  origin,  lies  rather  on  the  outer 


Profunda  Artery  and 
Branches. 


f  *  The  point  at  which  the  profunda  is  given  off  below  ibe  crural  arcif  rariet 
very  much  even  in  ihe  two  limbs  of  the  same  Ixxly.  We  have  measured  it  in 
19  bodies,  or  3S  femoral  arteries.     It  raried  from  half  an  inch  tii  3  inches  ( rjt  mm. 

t?  7-S  ""  '•  1"  ^^  case*  the  profunda  came  off  l)elween  \)^  and  1  inches  ( J.5- 
\  cm.)\  in  9  this  distance  was  exceeded  ;  in  7  this  distance  was  Icm. 
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side  of  the  femoral  and  on  a  deeper  plane,  on  the  iliacus :  in  this 
situation  it  might  be  mistaken  for  the  superficial  femoral  itself — 
indeed,  such  an  error  has  occurred  in  practice.  It  soon,  however, 
gets  behind  the  femoral,  and  lies  upon  the  pectineus,  the  adductor 
brevis  and  magnus ;  it  is  separated  from  the  femoral  artery,  at  first, 
by  their  corresponding  veins ;  lower  down,  by  the  adductor  longus. 
The  branches  of  the  profunda  generally  arise  in  the  following 
order:  (i)  the  internal  circumflex;  (2)  the  external  circumflex; 
(3)  the  perforating. 

The  inltrnal  cireumflex  is  gi»en  off  from  the  inner  and  back  part  of  Ihe  pro- 
funda, and  then  i-inks  deeply  into  the  thigh  between  the  ps'iiu  and  pectineus.  Kl 
the  lower  border  of  the  oUurator  ejternus  il  divides  into  two  branches  ;  one — lie 
iisctHdin^ — supplies  the^muscles  in  ils  neigbliourhood,  namely,  the  pectineus,  psoas, 
adiluclors,  gracilis,  and  obturator  externus,  anastomosing  with  the  obturalur  artery ; 
the  olher— lhe</«<rni/'/«^' — passes  down  to  behind  the  adductor  brevis  to  mpph 
it  and  the  adductor  magnus ;  the  continu.ition  of  the  artery  called  the  tnansvtrn 
will  l)e  seen  in  the  dinseclioii  of  the  back  of  the  thigh,  between  the  adductor  roig- 
nus  and  the  quadrntus  femoris.  This  latter  sometimes  gives  off  a  small  branch  10 
the  hip  joint,  which  runs  through  the  notch  in  the  acetabulum  to  the  ligamenluin 
teres  ;  it  afterwards  inosculates  with  the  sciatic,  the  external  circumflex,  and  superiur 
perforating  arteries,  forming  the  crucial  anaitomosU. 

The  ixlernal  circumflfx  artery  comes  off  from  the  outer  side  of  the  profamtt. 
runs  transversely  outwards  beneath  the  sartorius  and  rectus  between  the  t>raoches 
of  the  anterior  crural  nerve,  and  then  subdivides  into  three  sets  of  brandies, 
ascending,  transverse,  and  descending.  The  asitnding  run  up  to  the  uuterside  of 
the  ilium,  beneath  the  tensor  fascia-  and  gluteus  medius,  supply  these  muscles,  aail 
inosculate  with  the  terminal  branches  of  the  gluteal  and  deep  circumllev  ili»c 
arteries.  The /ron.ri'cr//' pass  directly  outwards  over  the  crureus,  then  enter  the 
vastus  exiemus,  and  get  between  the  muscle  and  the  femur.  They  inosculate  with 
the  sciatic,  the  internal  circumflex,  Ihe  gluteal,  and  the  perforating  arteries.  Tb< 
dtscending,  two  or  more  in  number,  of  considerable  si/e,  run  ilowti  lictween  the 
rectus  and  crureus,  and  supply  both  these  muscles:  one  branch,  larger  than  the 
rest,  runs  down  in  the  substance  of  the  vastus  externus,  along  with  the  nerve  to 
that  muscle,  and  inosculates  with  the  superior  articular  branches  of  the  (loplilcal. 

"XVit  firrforaling  branih(sol\.\iC  profunda  are  so  named  because  they  pass  through 
the  adductors  to  supply  the  hamstring  muscles.  There  are  generally  f<nir.  The 
first  passes  between  the  pectineus  and  the  adductor  brevis,  then  pierces  the 
adductor  magnus,  and  communicates  with  (he  internal  and  external  circumflex, 
the  sciatic,  and  second  perforating  arteries.  The  second,  Ihe  largest,  passn 
through  the  tendons  of  the  adductor  brevis  and  magnus,  divides  into  an  ascending 
and  a  descending  branch,  which  anastom'sse  res)>ectively  with  Ihe  first  and  third 
perforating  arteries.  It  usually  furnishes  Ihe  nutrient  artery  of  ibe  lemur.  Tbe 
third,  given  off  below  Ihe  adductor  brevis,  passes  through  the  tendon  of  Ihe  adduc- 
tor magnus. 

Tlie  fourth,  or  terminal  branch,  passes  through  ihc  tendun  of  the  adductor 
magnus,  and  supplies  the  hamstring  muscles,  and  inosculates  with  the  perforat- 
ing and  articular  arteries.  They  not  only  supply  the  hamstring  muscles — namely. 
Ihe  biceps,  semitendinosus,  and  semimembranosus — but  the  vastus  extemas,  aod 
even  the  gluteus  maximus.  The  perforating  arteries  inosculate  with  one  onotber, 
with  the  internal  and  external  circumllex,  and  with  the  sciatic  arteries. 

Muscular  branches,   from    four    to   seven  in    number,  are   dis- 
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tbuted  by  the  superficial  femoral  to  the  sartorius  and  the  vastus 
Item  us. 
The  anastomoiica  magna  arises  from  the  femoral  artery  just  before 
leaves  its  tendinous  canal.     It  emerges  through  the  canal,  and  rims 
front  of  the  tendon  of  the  ad- 
Bctor  magnus  in  company  with 
long   sa|)hcnous  nerve  to  the 
iner  side  of  the  knee.     Here  it 
ivides    into    two   branches:   one, 
be   sitf>erfi(ial,    accompanies    the 
^phenous  nerve  beneath  the  sar- 
'  rius,    and    is   subsequently   dis- 
Pibuted  to  the  skin  ;    the   other, 
deep,  enters  the  vastus  internus, 
unifies  over  the  cajsules,  and  com- 
municates with  the  other  articular 
rterics.* 

If   the  com- 
mon  femoral 
were    tied 
iove  the  origin  of  the  profunda, 
)w  would  the  circulation  be  car- 
ed   on?     The    gluteal,  the  ilio- 
iibar,  and    the    circumflex  iliac 
ammunicale   with    the  ascending 
inch  of  the  external  circumflex  ; 
be  obturator  and  sciatic  communi- 
lie   with  the  internal  circumflex 
f"ig.  224)  ;  the  arteria  comes  nervi 
chiatici  communicates  with 
ranches  from  the  lower  j>erforat- 
Tng  and  popliteal  arteries.     Again, 
bow  is  the  circulation  maintained 
»hen  the  superficial  femoral  is  tied 
thtv  the  profunda  ?   The  descend- 
Ig  branch  of  the  external  circuni- 
tx  and  tiie  perforating  branches 
"  the  profunda  commimicate  with 

articular  branches  of  the  popliteal  and  the  tibial  recurrent.f 

[*  In  it*  course  down  the  ihigh  the  femoral  artery  gives  ofTa  branch  of  consider- 
lle  siie  for  the  supply  of  ihe  vastus  internus.  Wc  may  trace  this  hranch  through 
'  sotistancc  of  the  vastus  down  to  the  p.itclla,  where  it  joins  the  network  of 
awls  on  the  surface  of  that  lione. 

[  f  Kead  the  account  of  the  dissection  of  an  aneorismal  limb  lijr  Sir  A.  Cootier, 
Vi/.  Chir.  Trntis,,  Tol.  ii.,  1811. 
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The  anterior  crural  nerve  is  the  largest  branch 
of  the  lumbar  plexus  (p.  461).     It  comes  from 
the  third  and  fourth  lumbar  nerves,  also  by  a 
small  fasciculus  from  the  second.     It  passes  beneath  the  crural  arch. 


I.   Anterior  crunit. 

V.  tif^nch  to  the  Miacui. 

3.  Kiliinient    to  the   pMMS 

4.  Three   branches    of  the 

antrrior  crural  to  the 
skin,  divided  lo  show 
the  deeper  branches. 

5.  6    Muscuhir  filnmcnlt  of 

the  &iiT>cr5cial  portion. 

7   tniernAlcuianeouH, which 

pierces  the  fu^cia  Uta. 

8.  Anastomosing  branch  ot 

the  internal  ciitancotiii. 

9.  Branch   to   the  rectut 

fern  or  i%. 

10.  Branch  to  the  vasttitex- 
tcrntit. 

1 1 , 1 1 .  Hranch  to  the  vastus 

fniemut. 
13,   13.    Internal,  or  long. 

«Bphena  nerve. 
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lying  in  the  groove  between  the  iliacus  and  psoas,  about  a  quarter 
of  an  inch  to  the  outer  side  of  the  artery,  and  soon  divides  into 
brandies,  some  of  which  are  cutaneous,  but  the  greater  number 
supply  the  extensor  muscles  of  the  thigh.     The  cutaneous  branchci, 
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Iready  described  (p.  561),  and  the  long  saphenous  nerve,  are  given 
"ofT  from  the  superficial  part  of  the   trunk  ;  the  muscular  from  the 
Jeep  part. 

The  toni;  mfiktHou'  nerve,  the  largest  of  the  cutaneous  branches,  descends  close 

to  Ihc  nuler  side  of  the  femoral  artery,  and  enters  the  tendinous  canal  with  it  in 

the  mld'Hc  third  of  the  thigh.     In  the  canni  it  crosses  over  the  artery  to  its  inner 

aide.     The  nerve  leaves  the  .arlery  jusl  liefore  it  liecomes  poplitc.il,  and  then  runs 

in  compiny  with  the  anastomotica  magna  to  the  inner  side  of  the  knee,  where  it 

becomes  superficial,  between  the  gracilis  and  the  sartorius.      In  the  middle  third 

of  the  thigh  it  gives  iM  a  small  hraoch  which  communicates  beneath  the  fajicia  lata 

with  the  internal  cutaneou.s  and  obturalor  nerves;  and  lower  down  another  branch 

Hbutcd  to  the  skin  over  the  patella.     Its  further  relations  will  tie  seen  in  the 

ion  of  the  leq  and  foot. 

i  lie  miiuii'ar  braiichts  are  to  be  traced  to  the  sarlorius,  rectus,  crureus,  and 

sa1>crureus;  the  branch  to  the  vastus  exlernus  accompanies  the  ile5cen<ling  branch 

of  the  external  circumflex  artery,  and  sends  a  filament  to  the  knee  joint ;  that  to 

the  vastus  internus  runs  parallel  with,  but  external  to,  the  long  saphenous  nerve, 

Hid  supplies  hlamenls  to  llie  knee-joint.     One  branch,  often  two,  passes  under  the 

oral  artery  and  veio  to  enter  the  anterior  surface  of  the  pectineus. 

The  obturator  nerve,  also  a  branch  of  the  lumbar  plextis,  arising 
Jm  the  second,  third,  and  fourth  lumbar  nerves  (p.  461),  supplies 
be  adductor  muscles.     It  enters  the  thigh  through  the  upper  part 
the  obturator  foramen  above  the  corresponding  artery,  and  im- 
lediatety  divides  into  two  branches,  of  which  one  passes  in  front 
the  other  behind,  the  adductor  brevis.    _The  anterior  branch 
ibdivides  for  the  supply  of  the  gracilis,  the  adductor  longus,  and 
>meti(nes  the  adductor  brevis  and  pectineus  ;  it,  moreover,  sends 
;  filament  to  the  hip-joint,  another  to  the  femoral  artery,  and  a 
third   forms  a  plexiform  communication  at  the  lower  border  of  the 
adductor  longus  with  the  internal  cutaneous  and  long  saphenous 
nerves.     The  posterior  branch  supplies  the  obturator  externus,  the 
adductor  brevis  and  magnus.     In  some  bodies  you  can  trace  a  fila- 
ment (jf  this  nerve  through  the  notch  of  the  acetabulum  into  the 
hip-joint,  and  another,  which  runs  near  the  popliteal  artery,  into 
the  bark  part  of  the  knee-joint.     We  have  frequently  seen  cutaneous 
branches  from  the  obturator  on  the  inner  side  of  the  thigh.     This 
is  interesting  practically,  since  it  helps  to  explain  the  pain  often 
^It  on  the  inner  side  of  the  knee  in  disease  of  the  hip-joint. 
B   The  accessory  obturator  nen'e,  when  present,  comes  either   from 
^he  obturator  nerve  or  from  the  third  and    fourth  lumbar  nerves. 
H>escending,  it  runs  between   the   horizontal  ramus  of  the  os  pubis 
Bnd  the  pectineus,  and  supplies  a  branch  to  this  muscle,  also  a  fila- 
Hbent  of  communication  to  the  anterior  branch  of  the  obturator, 
Bnd  a  third  branch  to  the  hip-joint. 

B  The  obturator  artery,  after  passing  through  the  foramen,  divides 
Hito  two  branches,  an  internal  and  an  external,  which  form  a  circle 
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round  the  obturator  membrane.     These  supply  the  external  obtu- 
rator and  adductors  of  the  thigh,  and  inosculate  with  the  internal 
circumflex  artery  (p.  584).     The  latter  branch  sometimes  gives  1 
the  small  artery  to  the  ligamentum  teres  of  the  hip-joint. 

DISSECTION  OF  THE  FRONT  OF  THE  LEG. 

About  an  inch  (^j.j  cm.)  he\ow  the  patella  is  the  prominent  tubercle 
of  the  tibia,  to  which  the  ligamentum  patellx 
is  attached  ;  on  each  side  of  this  is  a  depres- 
sion, filled  wiih  more  or  less  fat.  About  the  same  distance  below 
the  oiuer  tuberosity  of  the  tibia  is  the  head  of  the  fibula,  situated 
far  back,  and  to  it  can  be  traced  the  tense  tendon  of  the  biceps. 
The  crest  of  the  tibia  is  easily  felt  in  front,  comn;en<ing  above  at 
the  outer  tuberosity,  and  passing  down  nearly  vertically,  gradually 
inclining  to  the  inner  side  so  that  it  is  continuous  l>elow  with  the 
front  of  the  internal  malleolus.  Internal  to  the  crest  is  the  sub- 
cutaneous internal  surface  of  the  tibia,  and  externally  is  the  interval 
between  the  tibia  and  the  fibula,  which  is  filled  up  by  the  extensor 
muscles.  The  lower  fourth  of  the  fibula  is  subcutaneous,  ending  in 
a  well-marked  prominence,  the  external  malleolus,  which,  it  should 
be  observed,  descends  lower  than  the  internal  malleoltis.  The 
student  should  nutice  well  the  tendons  which  surround  the  ankle- 
joint,  which  are  easily  recognizable  under  the  skin  ;  thus,  behind, 
the  tendo  Achillis  stands  out  prominently,  having  a  deep  depression 
on  each  side  ;  on  the  outer  side,  the  tendons  of  the  peronei  longm 
and  btevis,  are  felt,  the  latter  being  the  anterior.  Running  round 
the  inner  ankle  we  can  only  feel  the  tibialis  posticus  close  to  the 
tibia,  and  next  to  it  the  flexor  longus  digitorum ;  in  front  of  the 
ankle,  but  bound  down  by  the  anterior  annular  ligament,  can  be 
felt,  from  within  outwards,  the  strong  tendon  of  the  tibi.ilis  anticus, 
the  extensor  proprius  hallucis,  and  the  long  extensor  of  the  toes 
with  the  peroneus  tertius. 

The  foot  should  be  turned  inwards,  and  fixed  in  this  position. 
An  incision  must  be  made  from  the  knee,  down  the  front  of  the 
leg,  over  the  ankle,  along  the  top  of  the  foot  to  the  great  toe;  • 
second,  at  right  angles  to  the  first,  on  either  side  of  the  ankle ;  a 
third,  across  the  bases  of  the  toes.  Reflect  the  skin  from  thefronl 
and  sides  of  the  leg  and  foot. 

Having  traced  the  internal  saphena  vein  (p. 
560)  to  the  inner  side  of  the  knee,  follow  it 
down  the  inner  side  of  the  leg,  in  front  of  the 
inner  ankle  *  to  the  dorsum  of  the  foot.     On  the  dorsum  of  the 
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*  The  i'rcncli  commonly  bleed  from  ihe  internal  saphenn  vein  as  U 
the  inner  ankle,  il>is  tieiiig  a  convenient  and  safe  place  for  Teneiectioa, 
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notire  that  the  principal  veins  form  an  arch,  with  the  convexity 

srwards,  as  on  the  back  of  the  hand.     This  arch  receives  the  veins 

ifjrom  the  toes.     From  the  inner  side  of  the  arch  \!s\^  internal  saphena 

jinates  ;  from  the  outer  side,  the  external  saphena.     The  latter 

^n  commences  on  the  outer  side  of  the  arch  on  the  dorsum,  runs 

lind   the  external  ankle,  along  the  outer  border  of  the  lendo 

lillis  up  the  back  of  the  calf  of  the  leg,  between  the  two  heads 

[ihe  gasirocneraiiis,  and  finally  pierces  the  deep  fascia  at  the  lower 

of  the  popliteal  space,  to  join  the  popliteal  vein.     The  external 

licnous  nerve  accompanies  this  vein,  as  the  long  saphenous  nerve 

es  the  internal  saphena  vein. 

The  skin  on  the  inner  side  of  the  leg  is  supplied 

by  the  long  or  internal  saphenous  nerve  (p. 

587).     It  becomes  subcutaneous  on  the  inner 

of  the  knee,  between  the  gracilis  and  sartorius  (Fig.  225,  12), 

re  it  meets  the  saphena  vein,  and  accompatiies  it  down  the  leg, 

Itstributing  its  branches  on  either  side,  till  it  is  finally  lost  on  the 

B"-~?r  side  of  the  foot  and  the  great  toe.  The  largest  branch  curves 
nd  the  inner  side  of  the  knee,  just  below  the  patella,  to  supply 
skin  in  this  situation.  It  pierces  the  sartorius  close  to  the  knee, 
forms,  with  branches  from  the  internal,  middle,  and  external 
tncous  ner\-es,  the  plexus  patella. 
The  internal  cutaneous  nerve  supplies  the  skin  of  the  upper  and 
ner  aspect  of  the  leg,  and  joins  the  internal  saphenous  nerve. 
The  skin  on  the  front  and  outer  parts  of  the  upper  half  of  the 
is  supplied  by  cutaneous  branches  from  the  external  popliteal  or 
yvneal  nerve  ;  the  skin  of  the  lower  half  by  its  external  cutaneous 
^nch,  as  follows: — 

This    branch   of  the   i)eroneaI   nerve   comes 

Jri^ch  o"*fhe°"'     through  (Fig.    229,   =«)   the   fasr.a  about  the 

peroneal  Nerve.        lower  third  of  the  outer  side  of  the  leg,  and, 

descending  over  the  front  of  tlve  ankle,  divides 

two.     Trace  them,  and  you  will  find  that  the  inner  zr\d  smaller 

filies  the  inner  side  of  the  great  toe,  and  the  contiguous  sides  of 

•■  second  and  third  toes  ;  towards  its  termination  it  communirates 

the  long  saphenous  and  anterior  tibial  nerves.     The  outer  dis- 

l)utes  branches  to  the  outer  side  of  the  third  toe,  both  sides  of 

fourth,  and  the  inner  side  of  the  fifth  toe,  and  joins  the  short  or 

trnal  saphenous  nerve. 

"he  outside  of  the  little  toe  is  supplied  by  the  external  saphenous 
ve,  which  runs  behind  the  outer  ankle  with  the  corresponding  vein. 
The  contiguous  sides  of  the  great  and  second  toes  are  supplied 
termination  of  the  anterior  tibial  nerve.* 

'  Such  is  the  most  commoD  ilistriljulion  oflhe  nerves  lo  the  up^t  iuiCiKt  ot  vV«. 
Hut  ileviations  hom  this  arrangement  ore  frec\uei\t. 
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MUSCULAR    FASaA    AND   ANNULAR   LIGAMENTS. 


This  is  remarkably  thick  and  strong.     Besides 
Muscular  Fasc.a  and   j     general  purpose  of  forming  sheaths  for  the 
Annular  L.ii;a-  °  ,  ,     '  ,-         i  , 

ments.  muscles,  and  strajjs  for  the  tendons,  it  gives 

origin,  as  in  the  forearm,  to  muscular  fibres, 
so  that  it  cannot  be  removed  near  the  knee  without  leaving  the 
muscles  ragged.  The  fascia,  continuous  above  with  the  fascia  Ijta, 
is  attached  to  the  head  of  the  tibia  and  the  fibula  ;  it  is  connected 
on  the  inner  side  with  the  expanded  tendons  of  the  sartoritis, 
gracilis,  and  semi-tendinosus ;  on  the  outer  side  with  that  of  the 
biceps  ;  consequently,  when  these  muscles  act,  it  is  rendered  tense. 
Following  it  down  the  leg,  you  find  that  it  is  attached  to  the  edge 
of  the  tibia,  and  that  it  becomes  stronger  as  it  approaches  the 
ankle,  to  form  the  ligaments  which  confine  the  tendons  in  this 
situation.  Of  these  ligaments,  called  annular,  there  are  three,  as 
follows : — 

a.  The  anterior  annular  ligament  extends  obliquely  across  the 
front  of  the  ankle-joint,  and  confines  the  extensor  tetidons  of  the 
ankle  and  toes.  It  consists  of  two  converging  straps — one  oblique, 
the  other  horizontal,  which  join  and  are  continued  on  as  a  common 
band,  like  the  letter  <  placed  transversely ;  the  upf)er  or  oblique 
binds  down  the  tendons  in  front  of  the  lower  end  of  the  tibia  ;  the 
lower  or  oblique  the  tendons  which  lie  over  the  tarsus.  The  common 
band  is  attached  to  the  external  malleolus,  cuboid,  and  os  calcis ; 
it  is  continued  horizontally  inwards  for  a  short  distance,  and  in 
front  of  the  ankle  splits  into  two  fasciculi ;  the  ujiper  or  oblique 
ascends  to  be  attached  to  the  tibia  ;  the  lower  or  horizontal  [usses 
inwards  to  be  attached  to  the  internal  malleolus,  the  scaphoid,  and 
the  internal  cuneiform.  Beneath  the  upper  fosiculus,  enclosed  in 
two  synovial  sheaths,  run  the  tibialis  anticus  on  the  inner  side,  and 
^the  extensor  longus  digitorum  and  peroneus  tertius  on  the  outer 
side  ;  the  extensor  proprius  hailucis  and  the  anterior  tibial  vessels 
lying  behind  the  ligament,  but  not  having  any  synovial  sheath. 
Beneath  the  lower  fasiculus  are  three  synovial  sheaths — an  inner 
one  for  the  tibialis  anticus,  a  middle  one  for  the  extensor  proprius 
hailucis,  and  an  outer  one  for  the  extensor  longus  digitorum  and 
peroneus  tertius.  It  is  the  strain  of  this  ligament  which  occasions 
the  pain  in  sprains  of  the  ankle. 

l>.  The  externa/ annular  lii^ament extends  from  the  outer  malleolos 
to  the  OS  calcis,  and  confines  the  tendons  of  the  peronei  muscles, 
which  are  enclosed  in  a  common  synovial  sheath. 

f.  The  internal  annular  ligament  is  a  strong  t'  of  ill- 

defined  fibrous  tissue  which  extends  from  the  inner  i  .    to  the 

ros  calcis,  where  it  becomes  continuous  with  the  plantar  fascia  :ii>d 
'the  tendiftous  origin  of  the  abductor  hailucis.     It  binds  down  the 
flexor  tendons  of  the  foot  and  toes,  and  as  these  pass  round  the 
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Extensor  Proprius 
Hallucis. 


This  muscle  (Fig.  226,  5)  lies  partly  concealed 
belween  the  tibialis  anticus  and  the  extensor 
longus  digitonim.  It  arises  from  rather  more 
than  the  middle  third  of  the  anterior  surface  of  the  fibula,  and  from  the 
interosseous  membrane.  The  fibres  lerminaie  in  a  penniform  man- 
ner on  the  tendon,  which  runs  over  the  ankle,  between  the  tendons 
»f  the  tibialis  anticus  and  the  extensor  iongus  digitoruni,  along  the 
>p  of  the  foot  to  the  great  toe,  where  it  is  inserted  into  the  base  of 
Ihe  last  phalanx.  It  has  a  special  pulley  beneath  the  horizontal 
I>ortion  of  the  anterior  annular  ligament  lined  by  a  synovial  mem- 
"»rane.  which  accompanies  it  as  far  as  the  metatarsal  bone  of  the 
real  toe.  It  is  supplied  by  the  anterior  tibial,  a  branch  of  the 
troncal  nerve. 
Now  examine  the  course,  relations,  and  branches  of  the  anterior 
bbial  artery.  Since  it  lies  deeply  between  the  muscles,  it  is  neces- 
ry  to  separate  them  from  each  other  ;  this  is  easily  done  by  pro- 
eeding  from  the  ankle  towards  the  knee. 
,  J  n  ,    •        The  anterior  tibial  artery  is  one  of   the  two 

'""/rK.'in.^ri     '°"^  branches  into  which  the  popliteal  divides  at 

of  ine  Anterior  ,       ,  ,       ,         r    ,  »■  t 

Tibial  Artery.  '"^  lower  border  of  the  popliteus.     It  comes 

at  first  horizontally  forward  about  \\  inch  (j./ 

».)  below  the  head  of  the  fibula,  between  the  two  heads  of  the 
ibialis  postirns,  above  the  interosseous  membrane,  and  then 
Jescends,  lying  in  rather  more  than  the  first  half  of  its  course  upon 
le  interosseous  membrane,  afterwards  along  the  front  of  the  tibia. 
^1  runs  beneath  the  anterior  annular  ligament  over  the  front  of  the 
^nkle,  where  it  takes  the  name  of  the  dorsal  artery  of  the   foot. 

tus,  a  line  drawn  from  the  head  of  the  fibula  to  the  interval  be- 
lween the  first  and  second  metatarsal  bones  would  nearly  indicate 
■Is  course.  In  the  upper  third  of  the  leg  it  lies  deeply  between  ihe 
tibialis  anticus  and  the  extensor  longus  digitorum  ;  in  the  lower 
two  thirds,  between  the  tibialis  anticus  and  the  extensor  proprius 

illucis.  In  front  of  the  ankle  the  artery  is  crossed  by  the  extensor 
j>roprius  hallucis,  and  lies  between  the  tendon  of  this  muscle  and 
the  inner  tendon  of  the  extensor  longus  digitorum. 

The  artery  is  accom])anied  by  the  anterior  tibial  nerve  (a  branch 
)f  the  peroneal),  which  runs  for  some  distance  upon  its  fibular  side, 

len  in  front  of  it,  and  lower  down  is  ^ain  situated  on  its  outer 
jde.     It  is  accompanied  by  two  veins,  one  on  each  side,  which 

}inmunicate  at  iniervals  by  cross  branches. 

The  branches  of  the  anterior  tibial  are  as  follows: — 

The  rfCHrrent  tihiiif  lirancli  ucenits  close  by  tlie  outer  side  of  Ihe  head  of 
be  til'U,  ibrougb  ihe  tiliialU  «nticu«,  to  the  front  of  the  Vnee-joinl,  where  it  inns- 
ilalM  with  (he  other  articular  arteries  derived   from  ihe  poptitcol,  and  with  the 
naslomuticB  magna. 
50 
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MUSCLES  ON   THE   FRONT   OF  THE   LEG. 


Extensor  Longus 
Digitorum. 


This  muscle  lies  along  the  fibular  side  of  the 
preceding  (Fig.  226,  4).  It  arises  from  the 
external  tuberosity  of  the  tibia,  from  the  upper 
three-fourths  of  the  anterior  surface  of  the  shaft  of  the  fibula,  from 
the  interosseous  membrane,  from  the  fascia  of  the  leg  and  the  inter- 
muscular septa.  Its  fibres  terminate  in  a  penniform  manner  upon  u 
long  tendon  situated  on  the  inner  side  of  the  muscle ;  this  tendon 
descends  in  front  of  the  ankle  and  divides  into  four  slips,  which  pass 
to  the  four  outer  toes.  They  diverge  from  each  other,  and  are  in- 
serted into  the  toes  thus:  On  the  base  of  the  first  phalanx  each 
tendon  (except  that  of  the  little  toe)  is  joined  on  its  outer  side 
by  Uie  corresponding  tendon  of  the  extensor  brevis  (11),  and  a 
little  further  on  by  a  fibrous  expansion  from  the  interosseous 
and  luMibrical  muscles.  The  united  tendons  then  expand,  cover 
the  dorsal  surface  of  the  first  phalanx,  and  at  the  articulation  be- 
tween this  and  the  second  phalanx  split  into  three  fasciculi ;  the 
middle  one  is  inserted  into  the  base  of  the  second  plialanx ;  the 
two  lateral  ones  running  on  and  reuniting  are  inserted  into  the  base 
of  the  third  phalanx.      Its  nerve  comes  from  the  anterior  tibial. 

Immediately  below  the  ankle  the  anterior  annular  ligament  forms 
a  pulley  through  which  the  tendon  of  this  musi:le  plays.  It  is  like 
a  sling,  of  which  the  two  ends  are  attached  to  the  os  calcis,  while 
the  loop  serves  to  confine  the  tendon.  The  play  of  the  tendon  is 
facilitated  by  a  synovial  membrane,  which  is  prolonged  for  a  short 
distance  along  each  of  its  four  divisions.  Besides  its  chief  action, 
this  muscle  extends  the  ankle-joint.* 

_  _  This   is    a   portion  of    the   preceding    (F>6- 

Peroneus  Tertius.  ,    ,,        ,  '  -,  .     ,    __''.      ,        "   ,'■     ". 

226,  6).     Its  fibres  arise  from  the  lower  fourth 

of  the  anterior  surface  of  the  shaf^  of  the  fibula,  the  interosseous 

membrane,    and    the    intermuscular   septum   between    it    and    the 

peroneus  brevis  (8),  and  terminate  on  their  tendon  like  barbs  on 

a  quill.     The  tendon  passes  through  the  same  synovial  pulley  with 

the   long   extensor  of  the   toes,   and   expanding  considerably  is 

ifiserled  into  the  tarsal  end  of  the  metatarsal  bone  of  the  little  toe. 

It  is  not  always  present.     It  is  supplied  by  a  branch  of  the  anterior 

tibial  nerve.     This  muscle  extends  the  foot  and  draws  the  outer 

border  of  the  foot  upwards. 

The  peroneus  tertius  and  the  tibialis  anticus  are  important  muscles 

in  progression.     They  raise  the  toes  and  foot  from  the  ground. 

Those  who  have  lost  the  use  of  these  muscles  are  obliged  to  drag  the 

foot  along  the  ground,  or  to  swing  the  entire  limb  outwards  in 

walking. 


•  There  U  often  a  large  bursa  between  the  tendon  of  the  extensor  lungos  digi- 
torum and  the  outer  end  of  the  astragalus.  This  bursa  somenines  commnnicuei 
with  the  joint  of  the  head  of  the  astragalus. 
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skin,  superficial  and  deep  fasciae,  the  venous  arch  across  the  dorsum, 
and  the  innermost  tendon  of  the  short  extensor  of  the  toes ;  on  its 
outer sii/e,  it  has  the  extensor  longus  digitonim,  and  the  anterior 
tibial  nerve  on  its  inner  siiie,  the  extensor  proprius  hallucis.  The 
dorsal  artery  gives  off  the  following  branches  : — 

a.  The  farsnl  branch  arises  near  the  scaphoid  bone,  passes  outwards  in  an 
ched  direclion  beneath  the  extensor  brevis  Jigilorum  towards  the  outside  of  the 
A,  supgilies  ibe  Ixjnes  and  joints  of  the  tarsus,  and  inosculates  with  the  external 
allcolor,  the  peroneal,  the  metatarsal,  and  the  external  plantar  arteries. 
6.  The  metatarsal  branch  generally  runs  towards  the  outside  of  the  foot,  in 
i>nt<if  anil  parallel  with  the  tarsal  artery,  beneath  the  short  extensor  tendons, near 
the  bases  of  the  metatarsal  bones,  and  gives  off  the  three  outer  lUrsnt  iHlerosseoiis 
ortrrirs.  These  pass  forwards  over  the  corresponding  interosseous  muscles, 
supply  them,  and  then  sulidivide  to  supply  the  contiguous  sides  of  the  upper 
surfaces  of  the  toes.  The  outer  interosseous  branch,  in  addition  to  giving  on  a 
branch  to  the  fourth  interos.seous  space,  gives  off  a  small  branch  to  the  outer  side 
of  the  little  toe.  They  receive,  at  the  back  of  each  interosseous  space,  the  pos- 
terior perforating  branches  of  the  plantar  arch,  and  at  the  front  of  each  interos- 
seous space  they  receive  the  anterior  perforating  branches  from  tli^plantar  digital 
arteries. 

e.  The  liorialis  hallucis  is,  strictly  speaking,  the  artery  of  the  first  interosseous 
space.  It  if  the  continuation  of  the  dorsal  artery  of  the  fool,  after  it  has  given  off 
the  communicating  branch  to  the  sole,  and  runs  forwards  to  supply  digital  braHchts 
to  the  sides  of  the  great  toe  and  the  inner  side  of  the  second  toe. 

These  muscles  are  situated  on  the  outer  side  of 
the  fibula,  and  are  named,  respectively,  per- 
oneus  longus  and  brevis. 

_  .  Thisarrf^r  from  the  head  and  the  outer  surface 

of  the  fibula  along  its  upper  two-thirds,  from 
the  deep  fascia  which  covers  it,  and  the  intermuscular  septa.  The 
fibres  terminate  in  a  penniforni  manner  upon  a  tendon,  which  runs 
with  the  peroneus  brevis.  in  a  groove  behind  the  external  malleolus, 
then  along  the  outer  side  of  the  os  calcis,  and,  lastly,  through  a 
groove  on  the  under  surface  of  the  os  cuboides  deep  into  the  sole. 
It  crosses  the  sole  obliquely  forwards  and  inwards,  and  is  inserted 
into  the  tarsal  end  of  the  metatarsal  bone  of  the  great  toe,  and 
usually  into  the  internal  cuneiform  bone.  In  its  course  through 
these  several  bony  grooves  the  tendon  is  confined  by  a  fibrous 
sheath,  lined  by  a  synovial  membrane.  In  removing  the  meta- 
tarsal bone  of  the  great  toe,  if  possible,  leave  the  attachment  of 
this  tendon,  which  is  usually  inserted  by  means  of  a  sesamoid 
bone.     Its  nerve  comes  from  the  peroneal. 

_  _  This   muscle  lies  beneath  the  preceding.     It 

Peroneus  Brevis.  .  ..       i  .        .\,-  a      c  ^\.         . 

arises  from  the  lower  two-thirds  of  the  outer 

surface  of  the  fibula,  internal   to  the  preceding  muscle,  and  from 

the  intermuscular  septa.     It  terminates  on  a  tendon  which  runs 

behind  the  external  malleolus,  through  the  same  sheath  with  vK« 


Peronei  Muscles. 
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b.  Muscular  branches,  in  its  coarse  down  the  leg,  and  othen  which  pierce  the 
inlercwseous  membrane,  and  communicate  posteriorly  with  branches  of  the  pM- 
Irrior  tibial  and  peroneal  arteries. 

c.  The  mn//ff/iirhraDci\a,  fjcftrmt' »nii  in- 
lem,i/,  ramify  over  the  ankle  :  the  fx.'trtia/, 
descending  beneath  the  tendon  of  the  emenwr 
longus  digilonim  and  peroneus  teitius,  ramitlet 
on  the  external  malleolus,  inosculating  withtlie 
anterior  peroneal  and  the  tarul  arteries  ;  ihe 
;«/<•/«<// passes  beneath  the  extensor  proprius 
hallucis  and  the  tibialis  amicus,  and  anas 
tumuses  with  the  posterior  tibial,  with  its  in- 
ternal calcanean  branch,  and  with  Ihe  internal 
plantar  artery.  They  supply  the  joint,  the 
articular  ends  of  the  bones,  and  the  sbcaibs  of 
the  tendons  around  them. 


Extensor  Brevis 
Digitorum. 


KlG 


This  mtiscle  is 
situated  on  the 
dorsum  of  the 
foot,  beneath  the  long  extensor  ten- 
dons of  the  toes.  It  arises  from  the 
outer  part  of  the  os  calcis,  from 
the  external  calcaneoastragaloid  liga- 
ment, and  from  llie  anterior  annu- 
lar ligament.  The  filires  run  ob- 
liquely over  the  foot,  and  lerminaie 
in  four  tendons,  which  pass  forwards 
to  the  four  inner  toes.  The  inner 
one  and  the  largest  is  imrritd  by 
an  expanded  tendon  into  the  base 
of  the  first  phalanx  of  the  great  toe; 
the  others  join  the  fibular  side  of 
the  long  extensor  tendons  to  be  in- 
serted with  them  into  the  second  and 
6  it»  tendon  .iiafhcd  to  iht  5ih  met-  uneual  phalances.     The  tendon  to  the 

iitur^At      7.  Aiirml.tr  ligjmeltt.     8,  8.  °  '  ^  i_       j  1 

commtmciiieiii  of  ihc  lendon  an.i  of  great  loe  crosses  over  the  dorsal  artery 
A«"r'hXcU."'''''*'"'™'"'  '*'^^'  of  the  foot.    It  is  supplied  by  a  branch 

of  the  anterior  tibial  nerve. 
This  artery,  the  continuation  of  the  anirrior 
tibial,  runs  over  the  instep  to  the  ba<'k  of  the 
interval  between  the  first  and  seroP''  Nil 

bones,  where  it  divides  into  two  branches — one,  the  dorsa  ., 

runs  along  the  dorsal  aspect  and  the  first  interosseous  space;  the  other, 
the  communicating,  sinks  into  the  sole  and  joins  the  deep  planur 
arch.  On  the  dorsum  of  the  foot  the  artery  lies  upon  the  astragalui, 
the  scaphoid,  and  the  internal  cuneiform  bones,  separated,  howcTCr, 
from  them  by  their  dorsal  ligaments ;  in  front,  the  artery  hu  the 


?:  337. — Kxi  RNviK  TaKnoNs  or  thb 

1  Tendon  of  the  titii-ilU  anticiift.  9, 
3.  Tendon  of  llic  exlcniKir  propriiit 
hidluci«.  J.  Very  vlcndrr  division  of 
thi&  tendon  iituched  to  lit;  i«l  ph.-tbHK 
of  Ihe  great  loe.  4,  4.  t!xten«or  lon- 
gus  digtlarum,      5.   l*croneu»  Icrtiiis. 


Dorsal  Artery  of  the 
Foot. 
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tin,  superficial  and  deep  fascise,  the  venous  arch  across  the  dorsum, 
nd  the  innermost  tendon  of  the  short  extensor  of  the  toes ;  on  its 
'iltrsidt,  it  has  the  extensor  longus  digitorum,  and  the  anterior 

ibial  nerve  on  its  inner  side,  the  extensor  proprius  hallucis.     The 

"  >rsal  artery  gives  off  the  following  branches  : — 

a.  The  tarsal  branch  arises  near  the  scaphoid  bone,  posses  outwards  in  an 
ched  direction  benenth  the  extensor  brevis  digitorum  towards  the  outside  of  the 

,  supplies  the  bones  and  joints  of  the  tarsus,  and  inosculates  with  the  extenial 
allcolar,  the  peroneal,  the  tneialarsal,  and  the  external  plantar  arteries. 

b.  The  mtlatarsal  branch  generally  runs  towards  the  outside  of  the  foot,  in 
ntof  and  parallel  with  the  tarsal  artery, beneath  the  short  extensor  tendons, ne>ir 
\  boles  of  the  metatarsal  bones,  and  gives olT  the  three  outer  Jorsal  interosseous 

•terin.  These  pass  forwards  over  the  corresponding  interosseous  muscles, 
apply  them,  and  then  subdivide  to  supply  the  contiguous  sides  of  the  upper 
riaces  of  the  toes.  The  outer  interosseous  branch,  in  addition  to  giving  off  a 
anch  to  (he  fourth  interosseous  space,  gives  off  a  small  branch  to  the  outer  side 
the  little  toe.  They  receive,  at  the  back  of  each  interosseous  space,  the  pos- 
rior  perforating  branches  of  the  plantar  arch,  ai>d  at  the  front  of  each  inleros- 
1  space  they  receive  the  anterior  perforating  branches  from  thi^lantar  digital 
ie>. 

The  liorsalis  hallucis  is,  strictly  speaking,  the  artery  of  the  first  interosseous 
•ce.  It  is  the  continuation  of  the  dorsal  artery  of  the  fool,  after  it  has  given  off 
|e  communicating  branch  to  the  sole,  and  runs  forwards  to  supply  digital  branches 
I  the  sides  of  the  great  toe  and  the  inner  side  of  the  second  toe. 


Tonei  Muscles. 


These  muscles  are  situated  on  the  outer  side  of 

the  fibula,  and  are  named,  respectively,  per- 

teus  longus  and  brevis. 

J  This  a/Tf^y  from  the  head  and  the  outer  surface 

of  the  fibula  along  its  upper  two-thirds,  from 

lie  deep  fascia  which  covers  it,  and  the  intermuscular  septa.     The 

Sbres  terminate  in  a  penniform  manner  upon  a  tendon,  which  runs 

rith  the  peroneus  brevis,  in  a  groove  behind  the  external  malleolus, 

Ijeif  along  the  outer  side  of  the   os  calcis,  and,  lastly,  through  a 

roovc  on  the  under  surface  of  ihe  os  cuboides  deep  into  the  .sole. 

crosses  the  sole  obliquely  forwards  and  inwards,  and  is  inserted 

Into  the  tarsal  end   of  the  metatarsal  bone  of  the   great   toe,  and 

sually  into  the  internal  cuneiform  bone.     In   its  course  through 

these    several    bony  grooves  the  tendon   is  confined  by  a  fibrous 

"heath,  lined  by  a  synovial  membrane.     In  removing   the  meta- 

i\  bone  of  the  great  toe,  if  possible,  leave   the  attachment  of 

lis    tendon,  which   is   usually  inserted  by  means  of  a  sesamoid 

jne.     Its  nerve  comes  from  the  peroneal. 

_  „      .  This   muscle  lies  beneath  the  preceding.     It 

Peroneus  Brevis.  ,  .u      i  .        .i.-  j       r  .l         . 

arises  from  the  lower  two-thirds  of  the  outer 

s^irface  of  the  fibula,  internal   to  the  preceding  muscle,  and  from 

the   intermuscular  septa.     It  terminates  on  a  tendon  which   runs 

behind  the  external  malleolus,  through  the  same  sheath  with  the 
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peroneus  longus,  then  proceeds  along  the  outside  of  the  foot,  and  is 
inserted  into  the  dorsal  surface  of  the  tarsal  end  of  the  metatarsal 
bone  of  the  little  toe.  On  the  outside  of  the  os  calcis  there  is  a 
ridge  which  separates  the  tendons  of  the  i)eronei.  Each  has  a 
distinct  sheath.  The  short  tendon  runs  above,  the  long  one  below, 
the  ridge.  Its  nerve  is  from  the  musculo-cutaneous  branch  of  the 
peroneal  nerve. 

The  action  of  the  peronei  is  to  raise  the  outer  side  of  the  fool.* 
This  movement  regulates  the  bearing  or  the  foot  in  progression,  so 
as  to  throw  the  principal  |jart  of  the  weight  on  the  ball  of  the 
great  toe.  Its  action  is  well  exemplified  in  skating.  Again,  sup- 
posing the  fixed  point  to  be  at  the  foot,  they  tend  to  prevent  the 
body  from  falling  on  the  opposite  side,  as  when  we  balance  ourselves 
on  one  leg. 

Near  the  inner  side  of  the  tendon  of  the  biceps 

n^rPoplit^"''"        ''^''"''  °*"  "'^  •'^K  '*  *  '^^8^  "^'■^^'  ''^^  txternal 
I4erve.  popliteal  or  peroneal,  a  branch  of   the  great 

sciatic.  By  reflecting  the  upper  part  of  the 
eroneus  longus,  you  will  find  that  this  nerve  runs  round  the  outer 
^ide  of  the  fibula  immediately  below  its  head,  and,  piercing  the 
origin  of  the  peroneus  longus,  divides  into  two  main  branches — 
le  anterior  tibial  and  the  musculo-cutaneous  nerves.  It  gives  off 
Everal  branches  as  follows  :  i.  Articular  branches,  Xyio'wiViWxaSxx 
the  knee-joint,  which  pass  in  with  the  external  articular  arteries, 
id  a  third  which  accom[)anies  the  tibial  recurrent  artery.  2.  Cii- 
tntoui  branches,  two  or  more,  supply  the  skin  on  the  back  and 
rater  aspect  of  the  leg,  and  one,  the  communicans  peronei,  which 
joins  the  external  saphenous  to  supply  the  dorsal  aspect  of  the 
^—outer  side  of  the  little  toe:  this  will  be  seen  later  on  in  the  dis- 
^hection  of  the  back  of  the  leg.  3.  The  anterior  tibial,  which 
^^accompanies  the  corresponding  artery  and  supplies  the  muscles 
^^petween  which  it  runs — namely,  the  tibialis  amicus,  extensor  longus 
^^Jigitorum,  extensor  proprius  hallucis,  and  peroneus  tertius ;  also 
I  the  extensor  brevis  digitorum.  4.  'Y\\i  musculo- cutaneous  {];^.  i^t)), 
I  which  comes  through  the  fascia  between  the  ptTniicus  longus  and 
i  the  extensor  longus  digitorum.  5.  Branches,  wliich  supply  the 
^kcronei  longus,  and  brevis,  muscles. 

^F  If,  then,  the  peroneal  nerve  were  divided  in  the  popliteal  space, 
'  the  result  would  Ik  paralysis  of  the  tibialis  anticus,  the  extensors  of 
i^^he  toes,  long  and  short,  and  all  the  peronei. 

r 


*In  distortion  or  the  foot  outwards,  called  talipes  ralgus,  it  is  generally  neces- 
'  to  divide  the  tendons  of  the  peronei. 
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DISSECTION  OF  THE  GLUTEAL  REGION. 

The  body  having  been  placed  on  its  face,  llie  i>elvis  is  lo  be 
raised  to  such  a  height  by  blocks  beneath  it,  that  the  lower  extrem- 
ities hang  down  over  the  end  of  the  table.  Then  rotate  the  thighs 
inwards  as  much  as  possible,  and  cross  them. 

The  bony  prominences  are  very  marked  and 
jiromjjjent;  they  are,  on  the  outer  side,  the 
great  trochanter,  and,  on  the  inner,  the  posterior  superior  spine 
of  the  ilium,  the  spines  of  the  sacral  vertebr.-e,  which  are  con- 
tinued on  to  the  coccyx.  Between  the  latter  bone  and  the  great 
trochanter  is  the  rounded  tuberosity  of  the  ischium,  which  in  the 
erect  position  is  covered  by  the  gluteus  maxinius,  but  is  uncovered 
by  it  when  the  femur  is  flexed.  Notice  a  transverse  curved  fold 
of  the  skin  extending  from  the  coccyx  to  (he  base  of  the  great 
trochanter,  which  does  not,  as  it  might  be  thought,  correspond 
with  the  lower  border  of  the  gluteus  m.-iximus,  which  is  much 
lower.  The  fact  is  important  to  bear  in  mind  in  operations 
for  sireli  hing  the  great  sciatic  nerve,  for  the  relief  of  sciatica  or 
other  affeclions  of  the  nerve  or  its  branches.  The  buttock  is  con- 
vex towards  its  inner  part,  and  in  health  i)resents  on  its  outer  side 
a  hollow  behind  the  great  trochanter,  which  usually  becomes  lost 
in  hip-joint  disease.  The  back  of  the  thigh  is  convex,  and 
towards  its  lower  part  it  presents  a  flattening,  corresponding  to  the 
lozenge-shaped  hollow  of  the  popliteal  space,  so  that  the  tendons 
and  muscles  forming  its  boundaries  can  be  easily  distinguished. 

The  incision  through  the  skin  should  commence  at  the  coccyx, 
and  be  continued  in  a  semicircular  direction  along  the  crest  of  the 
ilium.  Another  incision  should  be  made  from  the  coccyx  dr>wn- 
wards  and  outwards  for  about  six  inches  (/j  cm.)  below  the  great 
trochanter.  In  reflecting  the  skin,  notice  the  thick  cushion  which 
the  subcutaneous  adipose  tissue  forms  over  the  tuljerosity  of  the 
ischium,  and  the  {Peculiar  manner  in  which  the  fat  is  enclosed  in 
meshes  formed  by  dense  connective  tissue.  A  large  bursa  is  otlen 
formed  between  this  cushion  and  the  bone. 

These  are  derived  from  the  following  sources: 
— Branches  from  the  posterior  divisions  of 
\.\\e  first  and  second  lumbar  nert<es  descend  over  the  crest  of  the 
ilium,  near  the  origin  of  the  erector  spinx,  to  supply  the  skin  orer 
the  gluteus  maximus  as  far  as  the  great  trochanter  (Fig.  130). 

Brandies  from  the  posterior  branches  of  the  three  u/'^er  (acral 
nerves  pass  downwards  and  outwards  to  supply  for  a  short  distance 
the  integument  over  the  sacrum  and  coccyx. 

The  lateral  branch  of  the  twelfth  dorsal  nen>e  descends  vetticAlly 
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over  the  crest  of  the  ilium,  near  to  its  anterior  part,  and  supplies 
the  integument  of  the  front  of  the  gluteal  region. 

The  iliac  branch  of  the  ilia- hypogastric  nerve  passes  over  the  crest 
of  the  ilium,  between  the  posterior  branches  of  the  lumbar  nerves 
and  the  preceding  nerve,  and  supplies  for  a  short  distance  the  skin 
of  the  buttock. 

The  external  cutaneous  nerve  distributes  cutaneous  branches 
to  the  lower  and  outer  part  of  the  tyjltock  over  the  great  tro- 
ciianter. 

Cutaneous  branches  from  (he  lesser  sciatic  nerve  proceed  upwards 

from  beiieaih  the  lower  border  of  the  gluteus  maximus  to  supply 

the  skin  over  the  lower  jtart  of  this  muscle. 

_,       ,  ,.      ,  Three   powerful  muscles  are  situated   in    the 

Gluteal  Muscles.  r  .l      i     ..      i  i  »i         .1 

region  of  the  buttock,  one  above  the  other, 

named,  according  to  their  size,  the  gluteus  maximus,  medius,  and 
minimus.  The  fascia  covering  the  gluteus  maximus  is  compara- 
tively thin,  posteriorly,  where  it  is  attached  to  the  sacrum,  coccyx, 
and  ilium  ;  but  anteriorly  it  is  very  dense  and  glistening,  and  gives 
origin  to  the  fibres  of  the  gluteus  medius,  and  lower  down  becomes 
continuous  with  the  fascia  lata.* 

_,  ,.    .  This  is  the  largest  muscle  of  the  body,  and  is 

CluteuB  Maximus,  ,  .         ,°   .         i-  ■         j  1  ••   _ 

covered  by  a  fxiscia,  which  sends  prolongations 

inwards  deeply  between  the  muscular  bundles  (Fig.  jjo).    Its  great 

size  is  characteristic  of  man,  in  reference  to  his  erect  position.     Its 

I  texture  is  thick  and  coarse.  It  arises  from  the  posterior  fifth  of  the 
crest  of  the  ilium,  and  from  the  rough  surface  below  it,  from  the 
lower  part  of  ihe  sacrum,  the  coccyx,  and  the  great  sacro-sciatic 
ligament.  The  fibres  descend  obliquely  forwards,  and  are  inserted 
thus:  The  anterior  two-thirds  terminate  on  a  strong  broad  apo- 
neurosis which  plays  over  the  great  trochanter,  and  joins  the  fascia 
lata  on  the  outside  of  the  thigh  (Fig.  213,  p.  563)  ;  the  remaining 
third  is  inserted  into  the  femur,  along  the  gluteal  ridge  leading 
from  the  linea  aspera  to  the  base  of  the  great  trochanter. 

This  muscle  extends  the  thigh-bone  upon  the  pelvis,  and  is 
therefore  one  of  those  most  concerned  in  raising  the  body  from 
the  sitting  to  the  erect  position,  and  in  maintaining  it  erect.  It 
propels  the  body  in  walking,  running,  or  leaping,  and  rotates  the 

kihigh   outwards.     It   is  supplied  with  blood  by  the  gluteal  and 


*  Ai  the  fascia  leave?  the  lower  border  of  the  gluleu.s  maximus  it  divides,  one 
portion  (;uiDg,  as  slated,  to  (be  fascia  lata  and  (he  other  being  firmly  atlached  10  tlie 
lul>erosity  of  the  ischium  and  to  the  tendon  of  the  muscle  at  its  lower  margin  ;  Ibe 
fascia  then,  bcconiini^  more  delicate,  proceeds  upwards,  funning  the  internal  cover- 
ing of  the  muscle.  As  (he  sciatic  nerve  emerges  it  hugs  close  to  ibe  tuberosity ;  Ihe 
fascia,  therefore,  makes  a  tentorium  posteriorly  which  it  always  tensed  when  the 
gluteus  maximus  is  in  action.     (.\.  H.) 
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What  is  seen 
beneath  the 
Gluteus  Maximus. 


sciatic  arteries;  with  nerves  from  the  lesser  sciatic,  and  the  sacral 
plexus. 

The  gluteus  tnaximus  should  be  reflected  from 
its  origin.  The  best  way  is  to  begin  at  the 
front  border,  which  overlaps  the  gluteus 
medius.  The  dissection  is  difKcult,  and  he 
who  undertakes  it  for  the  first  time  is  almost  sure  to  injure  the 
subjacent  parts.  The  numerous  vessels  which  enter  its  under 
surface  must  be  divided  b^ore  the  muscle  ran  be  reflected.  This 
having  been  accomplished,  the  following  objects  will  be  exposed  : — 
The  muscle  covering  the  ilium  is  the  gluteus  medius.  At  the 
posterior  border  of  this  are  the  several  objects  which  emerge  from 
the  pelvis  through  the  great  sciatic  notch — namely,  the  ])yriformis 
muscle,  above  which  is  the  trunk  of  the  ghiteal  vessels  and  nerve, 
and  IjcIow  which  are  the  greater  and  lesser  sciatic  nerves,  the 
arteria  comes  nervi  ischiatici,  the  long  pudendal  nerve,  the  sciatic 
vessels,  the  pudic  vessels  and  nerve,  the  nerve  to  the  obturator 
internus,  and  the  coccygeus.  Coming  through  tlie  lesser  sciatic 
notch,  is  the  tendon  of  the  obturator  internus,  and  attached  to 
it  are  the  gemelli  muscles,  one  above,  the  other  lielow  it.  Ex- 
tending from  the  tuber  ischii  transversely  outwards  to  the  great 
trochanter  is  the  quadratus  femoris,  and,  below  this,  is  seen  the 
upper  part  of  the  adductor  magnus.  The  origins  of  the  semi-mem- 
branosus,  biceps,  semi-tendinosus,  and  of  the  adductor  magnas, 
from  the  tuber  ischii,  are  also  seen  ;  as  well  as  the  great  sacro- 
sciatic  ligament,  which  passes  upwards  to  the  sacrum,  and  is 
pierced  by  the  coccygeal  branch  of  the  sciatic  artery.  The  great 
trochanter  is  exposed,  together  with  a  small  portion  of  the  vasttis 
externus ;  and  where  the  tendon  of  the  gluteus  maxirous  plays 
over  the  trochanter  major,  there  is  a  large  bursa,  simple  or  multi- 
locular.  I^astly,  the  side  of  the  sacrum,  the  coccyx,  part  of  the 
crest  of  the  ilium,  the  tuberosity  of  the  ischium,  are  brought  into 
view. 

This  muscle,  covered  behind  by  the  gluteus 
maximus,  and  in  front  by  the  fascia  lata.arjxri 
from  the  surface  of  the  ilium,  between  the  crest  and  the  upper 
curved  line  ;  also  from  the  strong  fascia  which  covers  it  towards 
the  front.  The  fibres  converge  to  a  tendon,  which  is  inserf/J  inio 
the  oblique  line  on  the  upper  and  outer  surface  of  the  great 
trochanter:  some  of  the  anterior  fibres — in  immediate  connection 
with  the  tensor  fasciae — terminate  on  the  aponeurosis  of  the  thigh. 
Between  its  insertion  and  the  bone  is  a  bursa. 

Reflect  the  gluteus  medius  to  see  the  third  gluteal  muscle.  The 
line  of  separation  between  them  is  marked  by  a  large  branch  of  the 
gluteal  artery. 


Gluteus  Medius. 
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Gluteus  Minimus. 


This  muscle  arises  from  the  surface  of  the 

ilium  below  the  upper  and  lower  curved  lines, 

Imnd  as  far  back  as  the  margin  of  the  great  sacrosciatic  notch.     Its 

fibres  pass  over  the  capsule  of  the  hip-joint,  and  converge  to  a 

tendon  which  is  inserted  into  a  depression  on  the  front  pari  of  the 
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ruNiiATH  thbGluthus  Max* 

IMUS, 

Origin  of  ifluteiu  maximum  divided,  a.  It&  in- 
sertion into  the  oblique  line.  j.j.  Its  insertion 
into  the  fascia  lata.  4.  Gluteus  mcdius  5.  Its 
insertion.  6.  F.itcia  lata,  ^howinj^  continuity  with 
insertion  of  the  gluteus  maximum  7.  FyriK)rmi». 
8.  Obturator  internum.  9.  Gemellus  superior. 
10.  Gemellus  inferior.  11.  Quadratus  femorts. 
19.  Scmi-membraDosus.  13.  Biceps.  14.  Ad> 
ductor  magnus.  15.  Gracilis.  16.  Vastus  ex- 
lemus. 


great  trochanter,  a  bursa  being  interposed.  This  muscle  and  the 
preceding  are  supplied  by  the  superior  gluteal  nerve,  a  branch  of 
the  lumbo-sacral  cord.  The  chief  action  of  this  and  the  preceding 
muscle  is  to  a.ssist  in  balancing  the  pelvis  steadily  on  the  thigh,  as 
5« 
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Gluteal  Vessels  and 
Nerves. 


when  we  are  standing  on  one  leg  ;  with  the  fixed  point  at  the  ilium, 
they  are  abductors  of  the  thigh.  The  anterior  fibres  of  the  gluteus 
roedius  co-operate  with  the  gluteus  minimus  and  the  tensor  fasciae 
in  rotating  the  thigh  inwards. 

The  gluteal  artery  is  the  largest  branch  of  the 
internal  iliac  (p.  495).  Emerging  from  the 
pelvis  through  the  great  sciatic  foramen  be- 
tween the  pyriformis  and  the  gluteus  medius,  it  divides  into  two 
large  branches  for  the  supply  of  the  gluteal  muscles.  Of  these,  the 
suf'erficial  proceeds  forwards  between  the  gluteus  maximus  and 
medius,  both  of  which  they  supply,  and  eventually  anastomose  with 
the  posterior  sacral  and  sciatic  arteries  ;  the  other — the  deep — after 
a  short  course,  divides  into  two  branches  :  one — the  superior — 
curves  forwards  along  the  origin  of  the  gluteus  minimus,  towards 
the  anterior  part  of  the  ilium,  to  anastomose  with  the  ascending 
branches  of  the  external  circumflex  and  the  circumflex  iliac  arteries; 
the  other — -the  inferior  branch — crosses  obliquely  over  the  gluteus 
minimus  towards  the  insertion  of  this  muscle,  and  anastomoses  with 
the  external  and  internal  circumflex  arteries. 

The  nerve  which  accompanies  the  gluteal  artery  is  the  superiot 
gluteal  nerve,  a  branch  of  the  lumbo-sacral  cord.  It  passes  out 
above  the  pyriformis,  and  divides  into  two  branches — a  superior 
and  an  inferior  branch  ;  the  superior  branch  accompanies  the  corre- 
sponding branch  of  the  gluteal  artery,  and  supplies  the  gluteus 
medius  and  minimus;  the  inferior  branch  accompanies  the  inferior 
branch  of  the  gluteal  artery,  and  distributes  filaments  to  the  gluteus 
medius  and  minimus,  and  the  tensor  fasciae  femoris.  In  some  sub- 
jects it  sends  a  branch  to  the  gluteus  maximus;  but  this  muscle  is 
chiefly  supplied  by  the  lesser  sciatic  nerve. 

A  surgeon  ought  to  be  able  to  cut  down  and  tie  the  gluteal  artery 
as  it  emerges  from  the  pelvis.  The  following  is  the  best  rule*  for 
finding  it : — 

Draw  a  line  from  the  posterior  superior  spine  of  the  ilium  to  the 
trochanter  major,  rotated  inwards.  The  junction  of  the  upper  with 
the  middle  third  of  this  line  lies  over  the  artery  as  it  emerges  from 
the  upper  border  of  the  great  sciatic  notch. 

Now  examine  the  series  of  muscles  which  rotate  the  thigh  out- 
wards— namely,  the  pyriformis,  the  obturator  internus,  the  gemelii, 
the  fjuadratus  femoris,  and  the  obturator  externus. 
p    ..  This     muscle    lies    immediately    below    and 

yn  ormis.  parallel  with    the  lower  fibres  of  the  gluteus 

medius  I  Fig.  231,  7).     It  arises  within  the  pelvis  by  three  fleshy 


•  Ttie  operalinn  of  tying  the  gluteal  mitery  was  first  performed  by  J«lia  1 
See  his  Primiplts  of  Surgtry,  vol.  i.,  p.  421. 
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fasciculi  from  the  second,  third,  and  fourth  segments  of  the  front 
surface  of  the  sacrum  between  the  foramina  for  the  sacral  nerves, 
from  the  margin  of  the  great  sacro-sciatic  notch,  and  from  the 
great  sacro-sciatic  ligament.     The  fibres,  passing  horizontally  out- 


I.  Superior  gluteal  nerve. 
a.  Inferior  gluteal  or  lesser 

scuitic. 
1«  3.  3-     lu   branch   to  the 

rluieiu  roaximut. 

4.  Branch  10  the  pvriformii. 

5.  Genital    branch    of    the 
le«&er  sciatic. 

6.  Femoro-popliteal  of  the 
Minie  nerve. 

J,  7     Trunk    of    (he   great 

KlAlic. 

8,9.  Branch  (oihe  long  and 
short  heads  of  the  biceps. 


ui,  10.  Branch  to  the  seuii* 
tendinosu«. 

It,  II.  Branches  to  the 
semimembranosus. 

19,  19.  Branch  to  the  ad- 
ductor majsnus. 

13.  External  pnplileal  or 
perone;il- 

14.  Internal  popliteal. 

15.  Fibment  to  the  plan- 
tar is  muscle 

16.  16.  Branches  to  the 
gastrocnemius. 

17-  Origin  of  the  external 
saphenous  nerve. 


no.  13a.— Tkb  Great  Sciatic  Nkhvb,  with  its  Collatkkal  and  Tbmuinal  Bkanchrs. 


wards,  converge  to  a  tendon,  which  is  inserted  into  the  upper 
border  of  the  great  trochanter.  Its  nerve  comes  from  the  sacral 
plexus.     Its  action  is  that  of  an  abductor  and  an  external  rotator 
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Obturator 
Intemus. 


of  the  femur;  and,  if  the  femur  be  the  fixed  point,  it  steadies  the 
pelvis  on  the  femur,  and  when  the  pelvis  has  been  drawn  backwards. 
It  will  bring  it  forwards. 

This  muscle,  of  which  little  more  than  the 
tendon  can  be  seen  at  present,  arises  within 
the  cavity  of  the  pelvis,  from  the  inner  surface 
of  the  ischium,  bounded  posteriorly  by  the  margin  (Fig.  231,  8)  of 
the  great  sacro-sciatic  notch  and  the  articular  surface  for  the  sacrum, 
and  superiorly  by  the  brim  of  the  true  pelvis ;  from  the  obturator 
membrane,  and  the  obturator  fascia ;  in  front,  from  the  inner 
surface  of  the  descending  ramus  of  the  os  pubis  and  the  ascending 
ramus  of  the  ischium.  The  fibres  are  directed  backwards  and  out- 
wards, and  terminate  on  four  tendons  which  converge  towards  the 
lesser  sacro-scialic  notch  ;  pass  through  the  foramen  of  the  same 
name  at  nearly  right  angles,  as  round  a  pulley,  and  then  unite  into 
a  single  tendon  to  be  inserted  into  the  top  of  the  great  trochanter, 
in  front  of  the  pyriformis.  Divide  the  tendon  about  three  inches 
from  its  insertion,  to  see  the  four  tendons  which  play  over  the 
smooth  cartilaginous  surface  on  the  inner  side  of  the  tuberosity  ol 
the  ischium.  There  is  a  large  synovial  bursa  to  diminish  friction. 
The  nerve  to  this  muscle  comes  from  the  sacral  plexus  (sometimes 
from  the  pudic)  within  the  pelvis;  it  emerges  from  the  great  sacro-J 
sciatic  foramen,  winds  round  the  spine  of  the  ischium,  and  re-enter 
the  pelvis  through  the  les.ser  sacro-sciatic  foramen  to  supply  the 
muscle  on  its  inner  surface.  The  action  of  this  muscle  is  to  rotate 
the  femur  outwards  ;  but,  in  the  sitting  position,  it  loses  this  action,^ 
and  becomes  an  abductor  of  the  thigh.  Between  the  capsule  of  th*^ 
hip-joint  and  the  tendon  a  synovial  bursa  is  commonly  found, 
which  not  infrequently  communicates  with  the  bursa  placed  between 
the  tendons  and  the  tuberosity  of  the  ischium. 
„       ,,.  These  small  muscles  are  accessory  to  the  obtu- 

rator  internus,  and  are  situated,  one  above, 
the  other  below  it.     The  gemellus  superior  (Fig.  231),  the  smaller 
of  the  two,  and  occasionally  absent,  arises  from  the  outer  surfac 
of  the  spine  of  the  ischium ;  the  gemellus  inferior  from  the  upp 
and  back   part  of  the  tuberosity  of  the  ischium.     Their   fibres,^ 
attached  to  the  tendon  of  the  obturator  internus,  are  inserted  with] 
it  into  the  upper  border  of  the  great  trochanter.     The  nerves  to 
these  muscles  come  from  the  sacral  plexus;  that  to  the  superior! 
gemellus  from   the  lower  part  of  the  plexus ;  that  to  the  inferiorl 
gemellus  comes  out  through  the  great  sacro-sciatic  foramen,  pa^sesj 
beneath  the  superior  gemellus  and  obturator  internus  to  enter  the! 
muscle  on  its  deep  aspect  ;  this  branch  also  distributes  a  filament  to] 
the  quadratus  feraoris,  and  another  to  the  hip-joint. 
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[Quadra  tus 
Femoris. 


Lunai 


Obturator 
Ezternus. 


This  quadrilateral  muscle  arises  (Fig.  331,  11) 
from   the   ridge  on   the  outer  border  of  the 
tuber  ischii.     Its  fibres  run  horizontally  out- 
Iwards,  and  are  inserted  into  the  back  of  the  great  trochanter,  into 
phe  greater  part  of  the  linea  quad- 
rat i.     The    lower    border  of    the 
quadratus     femoris     runs     parallel 
with  the  upper  edge  of  the  adduc- 
tor niaguus;  in  fact,  it  lies  on  the 
same  plane.     Between   these  mus- 
cles   is  generally  seen   a   terminal 
branch  of  the  internal  circumflex 
artery.     Its   nerve,    as    previously 
described,  comes  from    the  sacral 
plexus,  and    enters   its  deep    sur- 
face. 

To    see    this 

muscle,  reflect 

,    the  quadratus 

femoris  from  its  origin.     It  arises 

from  the  outer  surface  (Fig.  221,  4) 

of  the  body  of  the  os  pubis,  from 

ihe  front  surface  of  the  rami  of  the 

pubis  and  ischium,  which  form 

Ihe  inner  border  of  the  obturator 

^foramen,  from  the  inner  two- thirds 

of  the  outer  surface  of  the  obturator 

membrane,  and  from  the  tendinous 

arch  over  the  obturator  vessels.     Its 

fibres  converge  to  a  tendon  which 

runs  horizontally  outwards  over  a 

^■groove  on  the  ischium,  and,  run- 

^^hing  across  the  back  of  the  hip- 

^Boiot,  is  inserted  into  the  deepest 

^^part  of  the  trochanteric  fossa  of  the 

^Hemur.    Its  nerve  is  a  branch  of  (he 

P^x>sterior  division  of  the  obturator 

/    nerve.     This  muscle  has  in  front  of 

R't  the  adductor  longus  and  brevis, 
he  [jectineus,  the  psoas  and  iliacus, 
he   neck  of  the   femur,   and    the 
uipsular  ligament ;    above  it  are   the  capsular   ligament   and  the 
nferior  gemellus  ;  below  it  are  the  adductor  magnus  and  quadratus 
^   femoris ;  behind  it  are  the  obturator  membrane  and  the  quadratus 
'emoris. 


w 

Khe 
^ori 


Fig.  133.- 

,3,4. 
lal  n. 


-Plan  or  tha  Sachal  Plkxus 
AND  Bkanchwi. 

5.  Sacr»l  nn.  6  Superior  (lu- 
teal n.  7.  Gr«aL  fctjilic  n.  8  l^cuer 
sciatic  n.  9.  Piidic  tt  10  N.  of  obtura- 
tor intemuK.  II.  N.  of  levator  ani.  t3. 
N.  of  pyrtfornits.  \y  N  of  semellus 
superior.  14  N.  of  Kcmcllu*  inferior. 
\%.  N.  of  qundratus  femurH.  16  N.  of 
gluteus  mavtmus.  17.  \jon%  pudendal 
n.  18.  Cutaneous  n.  of  ihe  bmtock.  19. 
N  of  the  long  head  of  ihe  biceps,  ao. 
N.  of  &emi-iendino4U5.  st.  N.ofjietni* 
membranosus  2a.  N,  of  short  head  of 
the  biceps. 
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Great  Sciatic 
Nerve. 


This  large  nerve,  formed  by  the  union  of  I 
last  lumbar  and  the  four  upper  sacral  nerre! 
(Fig.  233).  is  the  largest  nerve  in  the  bcx^ 
being  three-quarters  of  an  inch  {18  mm.)  in  breadth,  and  snpp 

all  (he  flexor  muscles  of  tl 
lower  extremity  and  the  ex- 
tensors of  the  foot. 

Emerging  from  the  pelrn 
through  the  great  ■■- 
foramen  below  tht 
it  descends  over  the  trx;t 
rotator  muscles  of  the  thij 
along  the  interval  bclvea 
the  tuber  ischii  and  the  greit 
trochanter,  but  rather  ne 
to  the  former  ;  so  that,  in  I 
sitting  i>osition,  the  ne 
protected  from  pressure 
this  bony* prominence, 
nerve  does  not  descend  qn 
perpendicularly,  but  ralhrr 
obliquely  forwards  upon 
adductor  magn us,  paralll 
with  the  great  sacro-scu 
ligament,  and  below  the  1 
die  of  the  thigh  divides  it 
'""*"""'  the  internal  popliteal  and  il 

peroneal  (or  external  popliteal).     It  is  accompanTed  by  a  branch f 
the  sciatic  artery,  called   the  tomes  nen<i  ischialici*     The  ne 
distributes  branches  to  the  hamstring  muscles  and    the  addu 
magnus,  and  sends  two  or  more  small  branches  to   the  hipjo 
which  pierce  the  posterior  part  of  the  capsular  ligament  CFig.  23^ 

,,  „  .    .  This  comes  from  the  lower  part  of  the  sac 

Small  Sciatic  -  .    \     . 


Fic  934 — Dsar  Muscles  op  the  GLtn'HAL 
RnoKiN, 
1.  Gluteus  mcdiiis.  3  Pyriformlt,  3.  I>cs$cr  sciatic 
nerve.  4.  Obturator  intertiu*,  with  the  two 
gcmelli.  5.  Cciccyeeut.  6.  GrcAt  sciatic  nerve. 
7.  Quadralus  fetnons.  8.  Gluteus  maxtinus.  9. 
The  temiiendinotut  and  bleeps,    10.  Adtluctor 


Nerve. 


plexus.  It  leaves  the  pelvis  below  the  py 
formis,  with  the  great  sciatic  nerve,  but  on  th 
inner  side  of  it,  and  in  company  with  the  sciatic  artery.  It 
descends  behind  the  gluteus  maximus,  and  becomes  cutaneoui  »i 
its  lower  border.  The  muscular  branches  which  it  gives  off  are  ont 
or  more — inferior  gluteal — which  enter  the  under  surface  of  tb* 
gluteus  maximus  near  its  lower  border. 

*  The  arteria  comes  iiervi  ischialici  runs  generally  by  the  side  of  tlie  1 
sofnetimes  in  the  centre  of  it.     This  artery  becomes  one  of  the  chief  chanaiit) 
which  the  blood  reaches  the  lower  limb  after  ligature  of  the  feisoral.     Seeb  T 
'Itiseum  of  the  Royal  College  of  Surgeons  a  preparation  in  which  the  I 
tu  lied  by  John  Hunter  fifty  years  before  the  man's  death. 
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All  its  other  branches  are  cuUneoos,  and  are  divided  inio  an  ascending  and  in- 
ternal group;  the  asttndinq  hraHchti  turn  round  the  lower  border  of  the  gluteus 
maximus,  and  supply  the  skin  of  the  buttock:  the /'»/^r«ci/ /'/•««.  A«  supply  the 
sVin  <in  the  inner  and  (XMiertor  aspect  of  the  thi^;h  in  its  upper  pari;  and  one 
branch,  larger  than  the  rest,  called  the  inferior  piijtndal,  turns  inwards  towards 
the  perineum  to  supply  the  skin  of  that  region  and  the  scrotum,  communicating 
with  the  inferior  hamorrhcidal  and  superficial  perineal  nerves.  The  cnnlinued 
trunk  runs  down  the  back  of  the  thigh  beneath  the  muscular  fascia,  as  low  as  the 
upper  part  of  the  calf,  with  the  external  saphenous  vein,  supplying  the  skin  all  the 
way  down,  and  communicates  with  the  short  saphenous  nerve. 

.    .  This,   one   of  the   terminal   branches  of  the 

cia  ic        ery.  internal  iliac,  courses  along- the  inner  aspect 

of  the  sacral  plexus  and  pyrifortnis,  behind  the  piidic  artery,  while 
this  vessel  is  still  within  the  pelvis.  It  emerges  from  the  pelvis 
between  the  pyriformis  and  coccygetis,  and  is  then  seen  in  the 
gluteal  region  coming  out  between  the  pyriformis  and  superior 
gemellus.  It  then  descends  between  the  tuber  ischii  and  the  great 
trochanter,  along  the  inner 
side  of  the  great  sciatic 
nerve. 

It  gives  off:     (I)  within  the 

Ivis.  branches  10  the  muscles 

hich  form  the  muscular    Hoor 
the  pelvis,  to  the  rectum,  the 
ladder,  prostate  and    vesiculx 
teminales  ;  (2)  external    to    the 
dcItis,  it  (lives  off:  a,zco«ygenl 
•jkrtiHck,  which  runs  inwards 

rouKh  the    Rreat    sacro-sciaiic 

:ament,  then   ramifies   in   the 
lateus   maximus,    and    on    the 

iCk  of  the  coccyx  ;  1*.  the  tomts 

rvi   iiihintici,   which  accom- 
•nies    the  great  sciaiic    nerve 

If  a  short  diMance,  and  then 
nlers  its  substance:  f,  the  in- 
Teriffr  f^luUal  branckfs,  which 

tcr  the  gluteus  maximus;  </, 
ftrticutnr  hninditi,  which 
pierce  the  iiosterior  capsule  of 
ihe     hip-joint ;    t.  muscular 

■aneiet    to    the     several    ex- 

mal  rotators  and  the  ham- 
strinf;  muscles,  and  which  inos- 
culate with  the  external  and 
internal  circumflex,  gluteal,  obturator,  and  6rst  perforating  arteries. 

The  course  of  this  artery  and  nerve  has  been 
fully  described  (p.  497).      Observe  now  that 
they  pass  over  the  spine  of  the  ischium  ac- 
companied by  the  nerve  to  the  obturator  internus,  and  that  in  a 


i 


Fig.  ajs. — ^Thii  ARTURm  or  tmb  Clittkal  RmctoM. 

1.  Gluteal  jrtcry  and  nerve.  >.  Piiilic  artery  and  nerve, 
and  nerve  to  obtiiraior  internus.  3,  Grrol  «ocro- 
scialic  nerve.  4.  Sciatic  artery.  5.  Internal  circum- 
flex artery.    6.  The  first  pcrfonuinf  artery. 


Pudic  Artery  and 
Nerve. 
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thin  subject  it  is  possible  to  compress  the  artery  against  the  spine. 

The  rule  for  finding  it  is  this:    rotate  the  foot  inwards,  and  draw 

a  line  from   the  top  of  the  great  trochanter  to  the  base  of  the 

coccyx  ;  ihe  junction  of  the  inner  with   the  outer  two-thirds  gives 

the  situation  of  the  artery.* 

p    ..        „  .       It  is  advisable  to  examine  the  popliteal  space 

'Boundaries.'^'    '  *    at  this  stage  of  the  dissection,  in  order  that  the 

various  parts  may  be  carefully  made  out  with 

as  little  disturbance  as  possible  of  their  mutual  relations. 

_    ,       ..    , .  The  popliteal  space  is  a  lozence-shaijed  hollow 

Surface  Marking.  ..  .u     V     i        r  .u     i  •   -    .         •      j- 

*  at  the  back  of  the  knee-jomt,  extending   as 

high  as  the  junction  of  the  middle  with  the  lower  third  of  the  femur, 
and  as  low  as  the  upper  sixth  of  the  tibia.  The  hollow  is  most 
apparent  when  the  knee  is  (lexed,  as  then  the  tendinous  boundaries 
stand  out  in  bold  relief;  it  is  almost  lost  when  the  leg  is  extended. 
The  tendon  on  the  outer  side  is  that  of  the  biceps,  diverging  to  the 
head  of  the  fibula ;  on  the  outer  side,  and  below,  are  the  plantaris 
and  outer  head  of  the  gastrocnemius,  which  are  not  well  defined ; 
on  the  inner  side,  above,  we  ran  feel  three  tendons  in  the  following 
order  from  within  outwards — the  semitendinosus,  the  semimembra- 
nosus and  the  gracilis  ;  below,  on  their  inner  side,  is  the  inner  head 
of  the  gastrocnemius.  The  upper  angle  of  this  space  is  formed  by 
the  diverging  biceps  and  semitendinosus  ;  the  lower  angle  by  the 
converging  heads  of  the  gastrocnemius.  Passing  from  above  down- 
wards in  the  middle  of  the  space,  and  in  the  following  order,  are 
the  internal  popliteal  nerve,  the  popliteal  vein  and  artery ;  and 
along  the  inner  border  of  the  biceps  can  be  felt  the  external  popli- 
teal nerve.  Filling  up  the  hollow  is  a  quantity  of  soft  fat,  with  some 
lymphatic  glands,  and  on  the  bone  rest  the  articular  arteries. 

A  vertical  incision  must  be  made  along  the 
middle  of  the  ham,  extending  from  six  inches 
(/J  im.)  above,  to  three  inches  (7.J  cm.)  below  the  knee ;  transversa 
incisions  should  be  made  at  each  extremity  of  the  vertical,  so  that 
the  skin  maybe  conveniently  reflected.  In  doing  so,  care  must  be 
taken  to  preserve  the  cutaneous  branch  of  the  lesser  sciatic  nerve, 
which  descends  over  the  space  to  the  back  of  the  leg. 

The  muscular  fascia  covering  the  space  is  very  strong,  and 
strengthened  by  numerous  transverse  fibres.  It  is  pierced  by  the 
posterior  saphena  vein,  which  passes  in  to  join  the  popliteal  vein. 

The  fascia  having  been  reflected,  the  muscles  and  tendons  con- 
stituting the  boundaries  of  the  popliteal  space  are  to  be  cleaned. 
The  boundaries  of  the  space  can  now  be  seen  to  be  formed,  as  before 

*  Mr.  Travers  succeeded  io  arroting  haemorrhage  from  a  iloughlnf  nl<«fef  ihe 
gUru  penis  by  pressing  the  pubic  artery  with  a  cork   against  the  spine  of   lk« 

ischium. 


Dissection. 
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Great  Sciatic 
Nerve. 


Stated,  above,  by  the  divergence  of  the  hamstring  muscles  to  reach 
their  respective  insertions ;  below,  by  the  converging  heads  of  the 
gastrocnemius ;  its  shape  is  therefore  that  of  a  lozenge.  Above, 
it  is  bounded  on  the  inner  side  by  the  semitendinosus,  semimem- 
branosus, gracilis,  and  sartorius  ;  on  the  outer  side,  by  the  biceps  ; 
below,  it  is  bounded  on  the  inner  side  by  the  internal  head  of  the 
gastrocnemius  ;  on  the  outer,  by  the  external  head  of  this  muscle 
and  the  plantaris. 

The  space  is  occupied  by  a  quantity  of  fat,  which  permits  the 
easy  flexion  of  the  knee ;  and  in  this  fat  are  found  the  popliteal 
vessels  and  nerves,  in  the  following  order :  nearest  to  the  surface 
are  the  nerves  ;  the  artery  lies  close  to  the  bone,  the  vein  being 
superficial  to  the  artery  (Fig.  236). 

Along  the  outer  border  of  the  semimembra- 
nosus, and  covered  by  the  long  head  of  the 
biceps,  is  the  great  sciatic  nerve,  which,  after 
giving  off  branches  to  the  three  great  flexor  muscles  and  the 
adductor  magnus,  divides,  about  the  lower  third  of  the  thigh 
(higher  or  lower  in  diflferent  subjects),  into  two  large  nerves — the 
peroneal  or  external  popliteal  and  the  internal  popliteal. 

The  peroneal  iien<e  runs  close  by  the  inner  side  of  the  tendon  of 
the  biceps,*  and  subsequently  in  the  groove  between  this  muscle 
and  the  outer  head  of  the  gastrocnemius,  towards  the  head  of  the 
fibula.  As  it  passes  round  the  joint  it  gives  off  two  articular 
(Fig.  229)  branches  to  the  outer  side  of  the  knee,  which  accompany 
the  external  superior  and  inferior  articular  arteries,  and  a  recurrent 
articular  branch,  which  runs  with  the  recurrent  tibial  artery  to  the 
front  of  the  knee.  It  supplies  also  two  or  three  cutaneous  branches 
to  the  posterior  and  outer  surfaces  of  the  leg,  as  far  as  its  middle 
third. 

The  communicans  peronei  (Fig.  236)  is  a  small  branch  given  off 
as  the  nerve  passes  over  the  gastrocnemius ;  it  crosses  the  outer 
head  of  this  muscle  and  joins  the  external  saphenous,  which  runs 
down  the  back  of  the  calf,  and  behind  the  external  malleolus,  to 
supply  the  outer  side  of  the  foot  and  little  toe. 

Below  the  head  of  the  fibula  we  have  already  traced  the  division 
of  the  peroneal  into  the  anterior  tibial,  and  the  musculo-cutaneous 
nerves  (p.  597). 

The  internal  popliteal  nerve,  the  larger  of  the  two  divisions  of 
the  great  sciatic  nerve,  accompanies  the  popliteal  artery,  and,  at 
the  lower  border  of  the  popliteus,  it  is  continued  under  the  name  of 


•  The  nerve  is,  therefore,  very  liable  to  be  injured  in  the  operation  of  dividing 
the  outer  hamstring.  In  the  diagram  the  nerve  is  not  near  enough  to  the  tendon, 
their  connections  having  been  severed.  • 
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the  posterior  tibial.  The  nerve  in  the  popliteal  space  lies  superficial 
to  and  rather  external  to  the  artery,  and  gives  off  four  or  five  ww- 
<ri//tfr /'/(iWiV/M  which  supply  the  two  heads  of  the  gastrocnemius, 
the  plantaris,  the  soleus,  and  the  popliteus  ;  three  articular  branches, 
two  accom(ianying  the  internal  superior  and  inferior  articular 
arteries,  the  third  ]iiercing  the  back  of  the  ca|>sule  accompanied  bv 
the  azygos  artery ;  and    the    short  or   external  saphenous,    which 


Planurik. 


Ker  hmd  of  giutroc- 

nemius. 


uemius. 


Fig.  136.— Lbtt  PorLmAL  Sfacc. 


descends  in  the  groove  between  the  two  heads  of  the  gastrocnemiu), 
is  joined  about  the  middle  of  the  leg  by  the  commtinicans  peronei, 
and  then,  running  down  behind  the  outer  malleolus  in  company 
with  the  external  saphena  vein,  is  distributed  to  the  outer  side  of  the 
foot  and  the  little  toe.  The  continuation  of  the  internal  popliteal 
nerve,  as  posterior  tibial,  supplies  all  the  flexor  muscles  on  the  back 
of  the  leg  and  the  sole  of  the  foot. 


DISSECTION   OF   THE   BACK  OF  THE  THIGH.  6ll 

By  clearing  out  all  the  fat,  we  observe  that  the 
p  1  ea  esse  s.  po|)liteal  vessels  enter  the  ham  through  an 
Tture  in  tlie  adductor  magnus,  and  descend  close  to  the  back 
part  of  (he  femur,  and  the  back  of  the  knee  joint.  At  first 
are  partially  overlapped  (in  muscular  subjects)  by  the  semi- 
bran  osus  ;  indeed,  the  outer  border  of  this  muscle  is  a  good- 
to  the  artery  in  the  operation  of  tying  it.  The  fiopfiteal 
artery  lies  upon  the  triangular  surface  at  the  back  of  the  lower 
third  of  the  femur;  then,  upon  the  ligamentum  posticum  Win- 
slowii  ;  and,  lastly,  uiinri  the  popliteus,  at  the  lower  border  of 
which  it  divides  into  the  anterior  and  posterior  tibial. 

Superficial  to  the  artery  are  the  semimembranosus,  a  considerable 
iamount  of  fat,  the  gastrocnemius,  (he  plantaris,  the  soleus,  the 
popliteal  vein,  and  the  internal  popliteal  nerve;  internally,  it  has 
«he  semimembranosus,  the  internal  condyle  of  the  femur,  and  the 
Inner  head  of  the  gastrocnemius;  externally,  it  has  the  biceps,  the 
external  condyle,  the  outer  head  of  the  gastrocnemius,  and  the 
ntaris. 

he  artery  girej  off  ihe  ejilemal  sod  inltmal  suptrior  arlitular  arterits  ; 

rw  down,  the  txtemal  and   internal  inferior  articular  arteries,  the  inferior 

n<J    inferior    muicular  branches,    the  aiygos,  and   cutaneous   bramhes.       The 

liption  of  these  branches  of  the  popliteal  will  be  deferred  till  later,  until  the 

cles  of  the  calf  have  l>een  reflected. 

The  articular  branches  which  come  from  the  popliteal   are  given  off  at   right 

|le»  to  that  vessel ;  and  liesites  these  it  '^jives  off  the  sural,  which  supply  the 

teles  of  the  calf,  and  the   azy^os  artery' ;  close  to  the  vessel  is  the  articular 

Beh  of  ibe  obturator  nerve,  which  supplies  the  knee-joint. 

"he  fof'ti/eal  vein  lies  superficial  to  the  artery,  and  rather  to  its  outer  side.     It 

ires  the  short  siphena  vein.     Its  coats  are  remarkably  thick, and  on  transvene 

kioo  resemble  those  of  an  artery  of  a  similar  size. 

..-I.   .:«  ni      A  Two  or  mire  Ivmphatic  elands  are  situated  one  on  each 

npbatic  QIands.        .,       -  .,         ■     '      _,,  "      ,  ..     .  i 

•^  side  of  the  artery.     They    deserve    attention,    because, 

1  enlarged,  their  close  proximity  to  the  artery  may  communicate  a  pulsation 

ch  might  be  mistaken  for  an  aneurism. 


DISSECTION  OF  THE  B.\CK  OF  THE  THIGH. 

incision  should  be  continued  along  the  remainder  of  the  back 

of  the  thigh,  and  the  skin  reflected.     The  fat 

should  be  removed,  and  the  cutaneous  branches 

rived  from  the  external  and  internal  cutaneous  nerves,  and  the 

■II  sciatic,  should  be  carefully  sought  out. 

1^  The  skin   on   the  middle  of  the  back  of  the 

■d  Veins.  thigh  is  supplied  by  the  small  sciatic  nerve, 

which  runs  tiown  beneath  the  deep  fascia  as 
_  as  the  middle  third  ;  then  pierces  it,  and  runs  down  as  far  as 
fX^e  middle  third  of  the  calf,  distributing  branches  on  ea.cK  %\d«.. 
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On  the  outer  side,  a  few  cutaneous  branches  from  the  posteritr 
liivision  of  the  fxternal  cutaneous  nerve  supply  the  skin  as  far  is 
the  middle  third  ;  on  the  inner  side  are  small  branches  from  ihe 
small  sciatic  and  the  internal  cutaneous  nerves  as  low  as  the  knee- 
joint. 

The  subcutaneous  veins  at  the  back  of  the  thigh  are  very  small ; 
here  they  would  be  liable  to  pressure.  But  near  the  popliteal  spare 
there  is  a  vein,  called  the  external  or  short  saphena.  It  comes  up 
the  back  of  the  calf,  and  joins  the  popliteal  vein  after  perforating 
the  strong  fascia  covering  the  space. 

,.        ,     „      .  Respecting   this,   remark   that   its   fibres   nm 

Muscular  Fascia.  \-   a       ■  .  j-       .■  .l   .     •. 

chiefly    in    a    transverse    direction,    that    U 

becomes  stronger  as  it  passes  over  the  popliteal  space,  and  that 
here  it  is  connected  witii  the  tendons  on  either  side.  Remove  it, 
to  examine  the  powerful  muscles  which  bend  the  leg,  called  the 
hamstrings. 

H  tr'  M  1  1'here  are  three  of  these,  and  all  arise  by 
g  use  cs.  g(^Q„g  tendons  from  the  tuber  ischii.  One, 
the  biceps,  paisses  downwards  and  outwards  to  be  inserted  into  the 
head  of  the  fibula  ;  the  other  two — namely,  the  semitendinosus  and 
semimembranosus — descend  inwards  and  are  inserted  into  the  tibia. 
The  divergence  of  these  muscles  towards  their  respective  insertions 
occasions  the  space  termed  the  fio/>liteal,  which  is  occupied  by  soft 
fat,  the  popliteal  vessels,  nerves,  and  lymphatic  glands. 
_.  This   muscle   has  two  origins,  a  long  and  a 

'"''  ■  short.     The    long  head  arises,  by   a   strong 

tendon,  from  the  back  part  of  the  tuber  ischii  in  common  with 
the  semitendinosus ;  the  short  head,  by  fleshy  fibres,  from  the  outer 
lip  of  the  linea  aspera  of  the  femur  l)etween  the  vastus  externus  and 
the  adductor  magnus,  and  from  the  external  intermuscular  septum: 
this  origin  begins  at  ihe  linea  aspera,  just  below  the  insertion  of 
the  gluteus  maxiraus,  and  continues  nearly  down  to  the  external 
condyle.  It  joins  the  long  head  of  the  muscle,  and  both  termi- 
nate on  a  common  tendon,  which  is  inserted  '\n\.o  the  outer  side  of 
the  head  of  the  fibula,  by  two  portions  separated  by  the  external 
lateral  ligament  of  the  knee-joint.  It  also  gives  off  a  strong  expan- 
sion to  the  fascia  of  the  leg.  The  tendon  covers  part  of  the 
external  lateral  ligament  of  the  knee-joint,  and  a  small  bursa 
intervenes. 

The  biceps  is  not  only  a  flexor  of  the  leg,  but  rotates  the  leg, 
when  bent,  outwards.  It  is  the  muscle  which  in  chronic  disease  of 
the  knee  dislocates  the  leg  outwards  and  backwards,  and  at  the 
same  times  rotates  it  outwards.  Each  head  of  the  biceps  is  supplied 
by  the  great  sciatic  nerve.  The  short  head  is  sometimes  supplied 
by  the  peroneal. 


HAMSTRING   MUSCLES. 
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This  an'sfSy  in  common  with  the  biceps,  from 
Semitcndinosua.  ^^^  ^^^^  ^^^^  ^j-  ^^^^  j^^^^.  -^^i^jj  ^y  muscular 

and  also  from  the  inner  border  of  the  tendon  of  the  biceps 


L  Long  head  oT  the  bice  p% . 
,  Common  tendon  for  ttie 
Koriciu  of  bicv|n  (l<in|{ 
I  nead)  mid  the  i^tnMcn- 
|<llDO»ut  attached  to  the 
fftubcrokity  of  ihe  i»c)it- 
1  urn. 
^  InCnrior   tettdon  of  the 

[  tjccj^- 
ailcndinofiis. 
tendon. 

pAnvinnot  thislcn- 
nto  the  aponeurosis 
lie  lep. 
,  Seniirnciiibrana«u». 
It*  ii.frri'.r  leiMion. 


la-  Va«tu5  exlemin. 

13.  Femoral  attachment  of 
the  gluteus  maximtu 

14.  Inseriion  of  the  gluieuft 
mcdiiis. 

iv  Gluteus  mioinius. 

16.  Tendon  of  the  pyrifor- 
miii. 

17.  Tendon  of  the  obturator 
intemiis,  on  either  side  of 
which  ^re  attached  the 
^emelti 

18.  Oiwdraius  fcmnrift. 

19.  Inlemal  head  of  the 
gastrocnemius 

TO    External  head. 

ai.  Plantarb. 

»i    Popliteal  aponeurmU. 


Ltvt  >  tt-t  a. 
Fig.  «37.— Hamstrimg  MtrscLKS. 


jut  three  inches  (7.J  cm.).     The  muscle  passes  downwards 
iwards,  and  terminates  in  the  middle  of  the  thigh  in  a  long 
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round  tendon,  which   rests   upon    the  semimembranosus,   and   i$  | 
inserted  into  the  upper  part  of  the  inner  surface  of  the  tibia  by  an 


I,  Common  tendunof  ori- 
gin for  the  biceps,  Kati* 
tandino»us.  and  semi- 
otembninotus. 

%.  Scmimeml>raiio&ua. 

3.  Its  superior  tendon. 

4.  \\i  inferior  leiidon. 

5.  Middle  portion  of  this 
tendon. 

6.  Its  anterior  part. 

7.  Ill  posterior  part. 

8.  Cut  long  head  of  the 
bicepK. 

9.  lis  short  hctd. 

10.  Insertion  of  the  biceps 
to  the  head  of  the  filMifa. 

11,  11,  11.  Adductor  mag- 
num. 

la,  ta    Vascular  foramina. 
13.  Vastus  extcrnuf. 
14,14.  lof^ertion  of  the  glu- 
teus maximus. 


15.  5«Tcred    .._.,. 
the  above  into  the  taaoa 
of  the  thigh. 

16.  Insertion  of  ihc  ^nai* 
Tutus  fcmoris. 

17.  Tendon  of  the  obnmlor 
exiemus. 

18.  Insertion  of  the 
medius. 

19    Obturator  interni 
«o    Tendon    of    the 

form  is. 
3t.    Gliiteu«  minimus 

•3    '  r^cad. 

i;      rof'ltteij-i. 

27.     King 
noleus. 


t  W^^ 


made    b|     lU 


e.  {A LLC     S. 

Fig.  sjS.—Short  Hkad  o»  the  Bicsn  akd  SBMfMKit«c4M09im»  Muscus. 


expanded  tendon,  below  the  tendon  of  the  gracilis,  and  behind  thAt 
of  the  sartorius.     Like  them,  it  plays  over  the  internal  latend  ligi- 
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This  arises,  in  common  with  the  biceps,  from 
the  back  part  of  the  tuber  ischii  by  muscular 
fibres  and  also  from  the  inner  border  of  the  tendon  of  the  bicejw 


Seniitendinosos. 


i.  Lone  bexd  of  the  bice 


I 


blCCtM. 

fnf  the 

■liien- 
i;>iiu>u»  4i..ri>.i>^u  Lo  the 
tubcnjftlty  of  Ibc   iuhi- 

im. 

Inferior  tendon  of  the 

VtCCpft. 

ScmilettHino^tit. 

H  ot  thi«teji- 
■-  .•p'jMetirtjvi* 

r.J    Ilir.     IT-. 

Scmitnenihrgiiio^ui. 
Its  <nl«riijr  tenilud. 

It^  icndou. 

S^ttoriui, 


Viistut  externiu. 

3.  Femoral  ttltaclinieiii  of 
the  Kluieuk  mttxiniiii 

4.  Insertion  of  the  gtuieua 
mediu). 

Gluiciu  mininnis. 

6,  Tendnn  of  the  pyrifor- 
mU. 

7.  Tendon  of  the  obturator 
iiii-?tmi»,  on  either  <idc  of 

.ire  diiAched  the 

frntu!^  femoris. 
ig.     liiicroal   head    of   the 

ga*tfocncmiu« 
30    Kxlcnia)  bead, 
ai.   PUntiiri5. 
■n    Popliteal  aponeuro«U 


Uvl  (  ^4.t    d. 

Fig.  «37.— HAifSTNiHa  Miisclks. 


'about  three  inches  (".j"  rw.).     The  muscle  passes  downwards 
inwards,  and  terminates  in  the  middle  of  the  thi^K  in  a  ^ou^ 
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Action  of  the  Ham- 
string Muscles. 


These  muscles  produce  two  different  eflei 
according  as  their  fixed  point  is  at  the 
or  the  knee.  With  the  fixed  point  at 
pelvis,  they  bend  the  knee;  with  the  fixed  point  at  the  knee,  tliejr 
take  a  very  important  part  in  maintaining  the  body  erect.  For 
instance,  if,  when  standing,  the  body  be  bent  at  the  hip,  alid 
the  muscles  in  question  be  felt,  it  will  be  found  that  they  an  in 
strong  action,  to  prevent  the  tnmk  from 
falling  forwards ;  they,  too  are  the  chief 
agents  concerned  in  bringing  the  bod) 
back  again  to  the  erect  ptosition.  In  do- 
ing this,  they  act  upon  a  lever  of  the  first 
order,  as  shown  in  Fig.  239  ;  the  acet»bu- 
lum  being  the  fulcrum  f,  the  trunk  w,  the 
weight  to  be  moved,  and  the  power  P  it 
the  tuber  ischii. 

To  put  the  action  of  the  muscles  of  the 
thigh  on  the  pelvis  in  the  clearest  point  of 
view,  let  us  suppose  we  are  standing  upon 
one  leg :  the  bones  of  the  lower  extremity 
represent  a  pillar  which  supports  the 
weight  of  the  trunk  on  a  ball-and-socket 
joint ;  the  weight  is  nicely  balanced  on 
all  sides,  and  prevented  from  falling  hj 
four  groups  of  muscles.  In  front,  are  the 
rectus  and  sartorius;  on  the  inner  side, 
the  adductors ;  on  the  outer  side,  ihf 
gluteus  medius  and  minimus  ;  behind,  thf 
hamstrings  and  gluteus  maxiinus. 

When  the  knee  is  semi-flexed,  the  semi- 
membranosus can  also  rotate  the  leg  in- 
wards, thus  assisting  the  popliteus  ;  the  biceps  can  also  in  the  same 
position  of  the  knee  rotate  the  leg  slightly  outwards. 

The  hamstring  muscles  are  supplied  with  blood  by  the  perfora- 
ting branches  of  the  profunda,  which  come  through  the  tendon  of 
the  adductor  magnus  close  to  the  femur,  and  by  muscular  branches 
from  the  popliteal  artery.  Their  nerves  arc  derived  from  the  great 
sciatic. 

This  nerve  descends  from  ihe  gluleal  Tegion  upon  (he 
adductor  magnus,  and,  stler  Ijeing  CTOtsc<l  \>y  the  l>:<og 
head  of  the  biceps,  runs  along  the  outer  border  of  ttie 
semimembranosus  down  the  popliteal  space.  The  great  >ciatic  dnriiles  Into  io 
two  terminal  divisions  at  a  variable  distance  from  its  exit  throagh  the  griol  v'laic 
foramen,  sometimes  high  up,  occasionally  lower  down  than  usual.  The  furthrt 
course  of  this  nerve  has  already  been  descril>ed  (p.  609). 


Fig.  t39. 


Great  Sciatic 
Nerve. 
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trerring  the  course,  relations,  and  branches  of  (he  popliteal  artery  till  this 
1  is  ex]x>sed  throughout  its  whole  course,  pass  on  now  to  the  dissection  of 
Jf. 

DISSECTION  OF  THE  BACK  OF  THE  LEG. 

:  back  of  the  leg  gradually  narrows  from  above  downwards  so 

L       ..    , .  as  to  form  a  long  cone;    the  upper  half  is 

Mce  Marking.  j   a     1.  j  .      ,1 

^  convex  and  fleshy,  corresponding  to  the  gas- 

cnemius  and  the  soleus  muscles;  the  lower  half  suddenly 
diminishes,  so  that  the  posterior  borders  of  the  tibia  and  fibula 
can  be  easily  felt  extending  to  iheir  respective  malleoli.  In  a 
well-developed  subject  with  not  much  fat  the  two  heads  of  the 
gastrocnemius  can  be  seen  through  the  skin,  the  inner  head  being 
the  broader  and  lower  of  the  two  ;  the  tendon  into  which  they  are 
inserted  (lendo  Achillis)  rapidly  narrows  to  be  attached  to  the 
posterior  and  upper  part  of  the  tuberosity  of  the  os  calcis.  On  the 
inner  and  outer  sides  of  the  lower  part  of  this  tendon  there  is  a 
well-defined  vertical  groove,  bounded  laterally  by  the  tibia  and 
fibula.  In  cases  of  synovial  disease  of  the  ankle-joint  these  grooves 
are  lost,  so  that  instead  of  a  depression  there  is  a  convexity.  In 
these  grooves  can  be  felt  the  tendons  passing  round  the  ankle  be- 
hind the  malleoli ;  on  the  inner  side  are  the  tibialis  posticus,  flexor 
longus  digitorum,  and  flexor  longus  hallucis  ;  on  ihe  outer  side  are 
the  peronci  longus  and  brevis. 

Continue  the  incision  down  the  center  of  the  calf  to  the  heel, 
where  a  transverse  incision  must  also  be  made.  The  skin  shouTd 
now  be  reflected,  taking  care  of  the  subcutaneous  veins  and  nerves. 
_.  .  The    large  vein    seen  in  the  middle  of    the 

Saphena  Vein  back  of  the  leg  is  called  the  short  or  posterior 

saphena.  It  commences  on  the  outer  side  of 
the  dorsum  of  the  foot,  ascends  behind  the  outer  ankle, 'where  it 
has  a  communication  with  the  deep  veins,  and  then  runs  up  the  calf 
between  the  two  bellies  of  the  gastrocnemius,  receiving  numerous 
veins  in  its  course,  and  being  guarded  by  several  valves.  It  eventu- 
ally passes  through  the  muscular  fascia,  and  joins  the  popliteal  vein. 

_  -,  The    back  of    the    leg  is    supplied    by  cuta- 

CutaneouB  Nerves.  .,  jji         ,  ,       ., 

neous  nerves :   in  the  middle,  above,  by  tlie 

small  sciatic  nerve,  and  below,  by  the  short  or  external  saphenous  ; 

on  the  outer  side,  by  the  communicans  peronei ;  and  on  the  inner 

side,  by  branches  from  the  internal  saphenous  nerve. 

„  ,         The  short  saphenous  nerve*   is   derived  from 

Short  or  External  .1.      ■    .  1  i.      1  it?-  e\ 

Saphenous  Nerve,    '^e  internal  popliteal  nerve  (Figs.  229-236), 
and   ])asses  down    beneath    the    deep   fascia 

This  nerve  is  sometimes  called  the  lommiinicnns poflilei,  and  does  not  take  the 
name  of  short  saphenous  nerve  till  its  Junction  with  the  iommiinitiins  peronti  (p. 
609). 
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between  the  two  heads  of  the  gastrocnemius  to  the  middle  of  the 
calf,  where  it  pierces  the  fascia.  Here  it  is  joined  by  a  branch 
from  the  peroneal  nerve  (jiommunicans  ptronei')  ;  it  then  descends 
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with  the  short   saphena  vein,  usually  on  its  fibular  side,  and  is 
finally  distributed  to  the  outer  side  of  the  foot  and  the  little  toe. 

To  expose  the  muscles  of  the  calf,  reflect  the  muscular  faKia  by 
incisions  corresponding  to  those  made  through  the  skin. 
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The  great  flexor  muscle  of  the  foot  consists 
Calf"  °      '  of  two  portions :    the  superficial  one,  called 

the  gastrocnemius,  arises  from  the  lower  end 
of  the  femur ;  the  deep  one,  called  the  soleus,  arises  from  the  tibia 
and  fibula.  They  are  attached  to  one  thick  tendon,  called  the 
tendo  Achillis,  which  is  inserted  into  the  os  calcis. 

This  muscle  arises  by  two  strong  tendinous 
Gastrocnemius.  ^^^^^   ^^^^^   ^^^  j^^^^  ^j.  ^,^^   condyles  of  the 

femur  (Fig.  240).  The  inner  head  is  the  larger,  longer,  and  more 
muscular,  and  arises  from  a  depression  at  the  upper  and  back  i>art 
of  the  internal  condyle,  and,  for  a  short  distance,  by  fleshy  fibres 
from  the  line  leading  from  the  linea  aspera  to  the  internal  condyle ; 
the  outer  head  from  tlie  back  and  u[)per  part  of  the  external  con- 
dyle above  the  popliteus,  and  also  from  the  line  leading  to  the 
linea  aspera.  The  two  parts  of  (he  muscle  descend,  distinct  from 
each  other,  and  form  the  two  bellies  of  the  calf,  of  which  the  inner 
is  rather  the  lower.  Both  terminate,  ralher  below  the  middle  of 
the  leg,  on  the  broad  commencement  of  the  tendo  Achillis. 

The  gastrocnemius  should  be  divided  transversely  near  its 
attachment  to  the  tendo  .Achillis,  and  reflected  upwards  from  ihe 
subjacent  soleus,  as  high  as  its  origin.  By  this  proceeding  you 
observe  that  the  contiguous  surfaces  of  the  muscles  are  covered  by 
a  glistening  tendon,  which  receives  the  insertion  of  their  fibres, 
and  transmits  their  collected  force  to  the  tendo  Achillis. 

Observe  also  the  large  sural  vessels  and  nerves  (branches  of 
the  popliteal)  which  enter  the  mesial  aspect  of  each  head  of  the 
muscle.  To  facilitate  the  play  of  the  inner  tendon  over  the  condyle, 
there  is  a  bursa,  which  generally  communicates  with  the  knee-joint ; 
and  in  the  substance  of  the  outer  tendon  is  commonly  found  a 
small  piece  of  fibro-cartilage.  Lastly,  between  the  gastrocnemius 
and  soleus  is  the  tendon  of  the  plantaris. 

This  small  muscle*  arises  from  the  rough 
line  leading  from  the  linea  aspera  to  the  outer 
condyle  of  the  femur,  and  from  the  posterior  ligament  of  th?  knee- 
joint.  It  descends  ilose  to  the  inner  side  of  the  outer  head  of  the 
gastrocnemius,  having  a  fleshy  belly  for  about  two  inches  (j  cm.), 
find  terminates,  a  little  below  the  knee,  in  a  long,  thin  tendon, 
which  can  be  traced  down  the  inner  border  of  the  tendo  Achillis 
to  the  calcaneum.  This  muscle  is  occasionally  absent.  Its  nerve 
comes  from  the  internal  popliteal. 


•This  is  ibe  rcpresentalive  of  the  paltnaris  longus  of  the  forearm.     In  man  it 
lost  on  the  calcaneum,  but  in  monkeys,  wlio  have  prehensile  feet,  it  is  the 
iroper  tensor  muscle  of  the  plantar  fascia.     It  is  remarkably  strong  in  bears  and 
'^  plantigrade  mammals. 
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Soleus. 
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This  muscle  arises  by  tendinous  fibres  from  the 
head  and  from  the  upper  third  of  the  posterior 
surface  of  the  fibula,  from  the  oblique  ridge  on  the  back  of  the 
tibia,*  from  about  the  middle  tliird  of  the  inner  border  of  this  bone, 
and  from  an  aponeurotic  arch  thrown  over  the  posterior  tibial 
vessels.  The  muscular  fibres  bulge  out  beyond  the  gastrocnemius, 
and  terminate  on  a  broad  tendon,  which,  gradually  contracting, 
forms  a  constituent  part  of  the  tendo  Achillis.  The  muscle  lies 
upon  the  flexor  longiis  digitonim,  the  tibialis  posticus,  the  flexor 
longus  hallucis,  and  the  posterior  tibial  vessels  and  nerve.  The 
soleus  is  supplied  with  blood  by  several  branches  from  the  pos- 
terior tibial ;  also  by  a  large  branch  from  the  i)eroneal.  Its  nerve 
comes  from  the  internal  popliteal  and  enters  the  top  of  the  muscle. 
This  is  an  important  muscle  in  a  surgical  point  of  view,  for  two 
reasons — (i)  by  reflecting  its  tibial  origin,  we  can  reach  the  pos- 
terior tibial  artery;  (2)  by  reflecting  its  fibular  origin  we  can  reach 
the  peroneal. 

The  teniio  Achillis,  the  common  tendon  of  the  gastrocneroiiK 
and  soleus,  begins  about  the  middle  of  the  leg,  and  is  at  first  of 
considerable  breadth,  but  it  gradually  contracts  and  becomes 
thicker  as  it  descends.  The  narrowest  part  of  it  is  about  one  inch 
and  a  half  (^j.S  cm.)  above  the  heel ;  here,  therefore,  it  can  be  mo<t 
conveniently  and  safely  divided  for  the  relief  of  club-foot.  There 
is  no  risk  of  injuring  the  deeper-seated  parts,  because  they  arc 
separated  from  the  tendon  by  a  quantity  of  fat.  Its  insertion  b 
into  the  under  and  back  part  of  the  tuberosity  of  the  os  calcis. 
The  tendon  previously  expands  a  little ;  between  it  and  the  bone 
is  a  bursa  of  considerable  size. 

The  action  of  the  gastrocnemius  and  soleus  is  to  raise  the  body 
on  the  toes.  Since  the  gastrocnemius  passes  over  two  joints,  it 
has  the  power  (like  the  rectus)  of  extending  the  one  while  it  beuds 
tlie  other,  and  it  is,  therefore,  admirably  adapted  to  the  purpose  of 
walking.  For  instance,  by  first  extending  the  foot  it  raises 'the 
body  ;  and  then,  by  bending  the  knee,  it  transmits  the  weight  from 
one  leg  to  the  other.  Supposing  the  fixed  point  to  be  at  the  heel, 
the  gastrocnemius  is  also  concerned  in  keeping  the  body  erect,  for 
it  keeps  the  tibia  and  fibula  perpendicular  on  the  foot,  and  thus 
counteracts  the  tendency  of  the  body  to  fall  forwards. 

The  tendo  Achillis,  in  pointing  the  toes,  acts  upon  a  lever  of 
the  _/{■/.(/  order.  The  fulcrum  is  at  the  ankle-joint,  p  (Fig.  241); 
the  resistance,  w,  at  the  toes ;  the  power  at  the  heel,  p.     All  the 


*The  tibial  and  filmlar  origins  of  the  soleus  coQslilule  wlial  some 
describe  as  (be  two  beads  of  the  muscle.     Between  them  descend  the  popbwil 
Tcssels,  protected  by  >  tendinous  arch. 
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conditions  are  (hose  of  a  lever  of  the  first  order.  The  power  and 
the  weight  act  in  the  same  direction  on  opposite  sides  of  the  fulcrum. 
In  raising  the  body  on  tiptoe,  the  lendo  Achillis  acts  as  a  lever  of 
the  second  order;  the  fulcrum  being  then  at  the  ball  of  the  great 
toe,  and  the  weight  of  the  body  at  the  ankle. 

J  0  1  After  [lassing  through  the  opening  in  the  ten- 

,!t!^!  ^f  ,.,-  don   of  the   adductor   magnus,    the   femoral 

tions  of  tlie  ,         ,  ,",.,..  . 

Popliteal  Artery.  artery  takes  the  name  of  popliteal.  It  descends 
nearly  perpendicularly  behind  the  knee-joint, 
between  the  origins  of  the  gastrocnemius,  as  far  as  the  lower  border 
of  the  popliteus,  where  it  divides  into  the  anterior  and  posterior 
tibial.  In  its  descent  it  lies,  first,  upon  the  lower  part  of  the  femur, 
and  here  it  is  slightly  overlapped  by  the  semimembranosus;  next,  it 
lies  upon  the  posterior  ligament  of  the  knee-joint ;  and,  lastly,  upon 
the  popliteus.  At  its  lower  part  the  artery  is  covered,  at  first  by 
the  semimembranosus,  the  iwpliteal 
vein,  the  internal  popliteal  nerve,  and 
a  considerable  amount  of  fat ;  then, 
lower  down,  by  the  gastrocnemius  and 
soleus,  and  it  is  crossed  by  the  plan- 
taris.  The  vein  closely  accompanies 
the  artery,  and  is  situated  superficially 
with  regard  to  it,  and  ratlier  to  its 
outer  side  in  the  first  part  of  its 
course.  The  internal  popliteal  nerve 
runs  also  in  a  similar  direction  with 
the  vein,  but  is  still  more  superficial 
and  to  the  outer  side  (Fig.  236). 
The  vessels  and  the  nerve  are  surrounded  by  fat,  and  one  or  two 
lymphatic  glands  are  generally  foimd  in  the  immediate  neighbour- 
hood of  the  artery,  just  above  the  joint 

The  branches  of  the  pojfliteal  artery  are — the  articular,  the  sural, 
and  the  cutaneous. 

There  are  five  articular  branches  for  the  supply  of  the  knee-joint 
and  the  articular  ends  of  the  bones ;  the  two  superior — external  and 
internal — run,  one  above  each  condyle,  close  to  the  bone ;  the  two 
inferior — external  a.nd  internal — run  below  ihe  joint. 

1.  The   iupei-ior  /xltrnol  mliiuliir  artery  runs  above  the  external  condyle, 
tes  beneath  the  biceps,  and  through  the  intermuscular  septum :  it  then  divides 

into  a  superficial  and  a  deep  branch;  the  superticial  supphes  the  vastus  externus, 
and  then  forms  part  of  the  patellar  arterial  plexus  ;  Ihe  deep  t>ranch  keeps  close 
to  the  femur  and  supplies  the  knee,  forming  an  arch  above  the  joint  with  a  branch 
from  the  anastomolica  magna. 

2.  The  superior  inlernnl  articular  artery  runs  above  the  internal  condyle, 
under  the  tendon  of  the  adductor  magnus  and  vaMus  intemus,  and  divides  into 
two  branches,  a  superficial  and  a  deep,  which  take  a  corresponding  course  to 
those  on  the  outer  tide. 
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Soleus. 


This  muscle  arises  by  tendinous  fibres  from  the 
head  and  from  the  upper  third  of  the  posterior 
surface  of  the  fibula,  from  the  oblique  ridge  on  the  back  of  the 
tibia,*  from  about  tlie  middle  third  of  the  inner  border  of  this  bone, 
and  from  an  aponeurotic  arch  thrown  over  the  posterior  tibial 
•  vessels.  The  muscular  fibres  bulge  out  beyond  the  gastrocnemius, 
'and  terminate  on  a  broad  tendon,  which,  gradually  contracting, 
forms  a  constituent  part  of  the  tendo  Achiilis.  The  muscle  lies 
upon  the  flexor  longus  digitorura,  the  tibialis  posticus,  the  flexor 
longus  hallucis,  and  the  posterior  tibial  vessels  and  nerve.  The 
soleus  is  supplied  with  blood  by  several  branches  from  the  pos- 
terior tibial ;  also  by  a  large  branch  from  the  peroneal.  Its  nerve 
comes  from  the  internal  popliteal  and  enters  the  top  of  the  muscle. 
This  is  an  important  muscle  in  a  surgical  point  of  view,  for  two 
reasons — (i)  by  reflecting  its  tibial  origin,  we  can  reach  the  pos- 
terior tibial  artery ;  (2)  by  reflecting  its  fibular  origin  we  can  reach 
the  peroneal. 

The  tendo  Achi/lis,  the  common  tendon  of  the  gastrocnemius 
and  soleus,  begins  about  the  middle  of  the  leg,  and  is  at  first  of 
considerable  breadth,  but  it  gradually  contracts  and  becomes 
thicker  as  it  descends.  The  narrowest  part  of  it  is  about  one  inch 
and  a  half  ( j  .J  rw.)  above  the  heel ;  here,  therefore,  it  can  be  most 
conveniently  and  safely  divided  for  the  relief  of  clubfoot.  There 
is  no  risk  of  injuring  the  deeper-seated  parts,  because  they  are 
separated  from  the  tendon  by  a  quantity  of  fat.  Its  insertion  is 
into  the  under  and  back  part  of  the  tuberosity  of  the  os  calcis. 
The  tendon  previously  expands  a  little ;  between  it  and  the  bone 
is  a  bursa  of  considerable  size. 

The  action  of  the  gastrocnemius  and  soleus  is  to  raise  the  body 
on  the  toes.  Since  the  gastrocnemius  passes  over  two  joints,  it 
has  the  power  (like  the  rectus)  of  extending  the  one  while  it  bends 
tlie  other,  and  it  is,  therefore,  admirably  adapted  to  the  purpose  of 
walking.  For  instance,  by  first  extending  the  foot  it  raises 'the 
I  body  ;  and  then,  by  bending  the  knee,  it  transmits  the  weight  from 
one  leg  to  the  other.  Supposing  the  fixed  point  to  be  at  the  heel, 
the  gastrocnemius  is  also  concerned  in  keeping  the  body  erect,  for 
it  kee|)s  the  tibia  and  fibula  perpendicular  on  the  foot,  and  thus 
counteracts  the  tendency  of  the  body  to  fall  forwards. 

The  tendo  Achiilis,  in  pointing  the  toes,  acts  upon  a  lever  of 
\h^  first  order.  The  fulcrum  is  at  the  ankle-jomt,  f  (Fig.  241); 
the  resistance,  w,  at  the  toes ;  the  power  at  the  heel,  p.     All  tbe 


*The  tibial  and  fibular  origins  u(  the  soleus  eonsiiltile  what  some  anaiiMiiM 
describe  as  tbe  two  heads  of  the  muscle.  Between  tbein  descend  the  popbtai 
TCStels,  protected  by  >  tendinous  arch,  ^^ 
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)nditions  are  those  of  a  lever  of  the  first  order.     The  power  and 

iie  weight  act  in  the  satiu  direction  on  opposite  sides  of  the  fulcrum. 

raising  the  body  on  tiptoe,  the  tendo  Achillis  acts  as  a  lever  of 

ie  second  order;  the  fulcrum  being  then  at  the  ball  of  the  great 

:,  and  the  weight  of  the  body  at  the  ankle. 

After  passing  through  the  ojiening  in  the  ten- 

tions  of  the     "        '^°'^   '^^  ''^^   adductor   magnus,    the   femoral 

Popliteal  Artery.       artery  takes  the  name  o{ popliteal.   It  descends 

nearly  perpendicularly  behind  the  knee-joint, 

etwccn  the  origins  of  the  gastrocnemius,  as  far  as  the  lower  border 

"  the  popliteus,  where  it  divides  into  the  anterior  and  posterior 

ibial.     In  its  descent  it //Vj,  first,  upon  the  lower  part  of  the  femur, 

id  here  it  is  slightly  overlapped  by  the  semimembranosus;  next,  it 

lies  upon  the  posterior  ligament  of  the  knee-joint ;  and,  lastly,  upon 

the  popliteus.     At  its  lower  part  the  artery  is  covered,  at  first  by 

the   semimembranosus,    the   pwpliteal 

^^rein,  the  internal  popliteal  nerve,  and 

^B  considerable  amount  of  fat ;   then, 

^Bower  down,  by  the  gastrocnemius  and 

^■oleus,  and  it  is  cros.sod  by  the  ptan- 

^■■ris.     The  vein  closely  accompanies 

^Khe  artery,  and  is  situated  superficially 

with   regard   to  it,  and   rather  to  its 

outer  side   in    the    first    part   of    its 

course.     The  internal  poi)liteal  nerve 

runs  also  in  a  similar  direction  with 

the  vein,  but  is  still  more  superficial 

and    to   the    outer   side   (Fig.    236). 

The  vessels  and  the  nerve  are  surrounded  by  fat,  and  one  or  two 

lymphatic  glands  are  generally  found  in  the  immediate  neighbour- 

iiood  of  the  artery,  just  above  the  joint 

The  branches  of  the  popliteal  artery  are — the  articular,  the  sural, 
and  the  cutaneous. 

There  are  five  articular  hranchcs  for  the  supjjly  of  the  knee-joint 
and  the  articular  ends  of  the  bones  ;  the  two  superior — external  and 
internal — run,  one  above  each  condyle,  close  to  the  bone;  the  two 
^inferior — external  And  internal — run  below  the  joint. 

^B  I.  The  mfieriar  external  articular  anery  runs  above  the  external  condyle, 
^^hasses  beneath  the  biceps,  and  through  ihe  intermuscular  septum  :  it  then  divides 
^Hpto  a  superficial  and  a  deep  branch;  Ihe  superficial  supplies  the  vastus  extemus, 
^'nd   then  forms  part  of  the  p.itellar  arterial  plexus  ;  the  deep  branch  keeps  close 

to  the  femur  and  supplies  the  knee,  forming  an  arch  above  the  joint  with  a  branch 

from  the  anastomotica  mngna. 

2.  The  tuperier  inltrnnt  nrtirulnr  ar(ei7  runs    almve  the   internal  condyle, 

ander  the  tendon  of  the  adductor  magnus  and  vastus  intemus,  and  divides  into 

two  branches,  a  superficial  and  ■  deep,  which  lake  a  corresjxiodiDg  course  to 

those  on  the  outer  side. 


Fig.  141. 
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3.  The  inferior  external  articular  artery  runs  under  the  gulrocDemios,  o»«f 
the  popliteus,  then,  passing  txneaib  the  extenul 
lateral  ligament  and  the  tendon  of  ihc  biceps,  it 
reaches  the  patella,  where  it  breaks  up  into  branches 
anastomosing  with  the  other  articular  uteries,  itiii 
the  recurrent  branch  of  the  anterior  tibial  artery. 

4.  The  inferior  internal  articular  artery  runs  be- 
tween the  tuberosity  of  the  tibia  and  the  inlemil 
lateral  li|;anient,  and  supplies  the  inner  and  anterior 
part  of  the  joint. 

5.  The  asygos  artery  is  given  off  from  the  deep 
aspect  of  the  popliteal,  pierces  the  liganientum  pobti 
cum  Winslowii,  10  supply  the  crucial  ligaments  and 
the  synovial  membrane. 

The  several  articular  arteries  form  over  the  ftone 
and  sides  of  the  joint  a  network  of  vessels,  whicb 
anastomose,  superiorly,  with  the  descending  branch 
of  the  external  circumflex  and  the  anastomctie* 
magna;  inferiorly,  with  the  anterior  tibial  rvcurmi: 
and   also  among  themselves.     It  is  rii       '  .;h 

these  channels  that  the  collateral  circu,  :> 

lisbed    in    the    leg   after  ligature  of   v,,^    i..j.^...ail 
femoral. 

The  sural  arteriei  proceed  one  to  each  head  of 
the  gastrocnemius,  and  are  pro|ionioaate  io  sice  to 
the  muscle;  one  or  two  branches  are  dislritnited  to 
the  soleus.  These  arteries  are  accompanied  bjr 
branches  of  ihe  internal  |x>pliteal  nerve  for  the  snppl)^ 
of  the  muscles. 

The  superior  muscular  branches  supfily  the  viSJ 
and  hamstring  muscles,  and  inosculate  wrilh  (he  per- 
forating  ami  articular  arteries. 

Ciifaneous  arteries  pass  down  between  the  ga»no 
cneniius  and  the  skin  supplying  the  integument  of  ibc 
calf,  as  far  as  the  middle  of  the  leg. 
Popliteal  Vein.  This  vein  is  formerj  hv  the 

"^  junction  of  the  ven:r  roonlts 

of  the    anterior  and  posterior  tibial  .in  is 

siluftied  superficial  to  the  artery.     Ii  cr.  -iy 

from  ihe  inner  Io  ihe  oulrr  side  of  lh<  i> 

continued  upwards  as  the  femoral,     li  'le 

po|>liteaI  space  the  short  saphena,  the  41.4 

sural  veins.     It  is  usually  provided  with  tour  vilvo. 
The  insertion  of  the  tendon  of  the  semimeuibranosMt 
into  Ihe  head  of  the  tibia,  and  its  several  cxinecliOM 
(described  p.  615),  should  now  be  fully  exAmfate^ 


KlG.  241. —  PorLITBAL   AND 

PosramoK  Tibial  Aktiriiis. 


I.  Tendoak  of  ihe  inner  hnni- 
ftlrtng.  a.  Tendon  of  ihe  bi- 
ceps. 3.  Popliteus  m.  4. 
Flexor  lonstts  digitoruin.  5. 
Tiitinli*  po»licui.  6  Fibnla, 
wilh  (Icxor  longlts  liallucin 
removed.  7.  Peroneut  longuft 
;ind  brevi*.  8.  L<5wer  pan 
ol  the  flexor  loneus  haltucu. 
9.  Poplile.n)  arlcry.  10.  An- 
lerior  libial  artery.  11.  Pos- 
terior tibial  artery.  i>. 
Klexor  and  pofterior  libial 
tendons.  13.  Peroneal  artery 
dividing  into  two  brxnche*. 
14.  Posterior  peroneal  artery. 


Popliteus. 


This  triangular  muscle 
arises  (Fig.  140,  5) 
within  the  capsule  of  the  knee-joint,  from 
a  depression  on  the  out.side  of  the  external 
condyle,  and  from  the  posterior  ligament  of  the  knee,  by  a  thick 
tendon,  which  runs  beneath  the  external  lateral  ligament  and  the 
tendon  of  the  biceps.     The  muscular  fibres  gradually  spread  oat, 
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and  are  inserted  \nio  the   triangular  surface  of  the  tibia  above  the 
soleal  ridge  on  the  bone,  and  into  the  aponeurotic  expansion  cov- 
ering the  muscle.     It  is  supplied  by  a  branch  of  the  internal  pop- 
liteal nerve,  which  enters  its  deep  surface. 
Its  action   is  to  flex  the  leg,  and  then  to 
rotate  the  tibia  inwards.     The  tendon  plays 
over  the  articulation  between  the  tibia  and 
fibula ;  and  a  bursa  intervenes,  which  gen- 
erally  communicates    by   a   wide    opt-ning 
with  the  knee-joint.     The  tendinous  origin 
grooves   the   external    semilunar   cartilage, 
and  has  an  investment   from   the  synovial 
membrane  of  the  knee. 

Reflect  the  soleus  from  its  origin,  and 
remove  it  from  the  deep-seated  muscles, 
observing  at  the  same  time  the  numerous 
arteries  which  enter  its  under  surface.  This 
done,  notice  the  deep  fascia  which  separates 
the  superficial  and  the  deep  layers  of  mus- 
cles and  which  binds  down  the  dee|)  mus- 
cles. It  is  attached  to  the  margins  of  the 
tibia  and  the  fibula  on  either  side,  increases 
in  strength  towards  the  ankle,  and  form  an 
internal  annular  ligament  which  confines 
the  tendons  and  the  vessels  and  nerves  in 
their  passage  into  the  sole  of  the  foot. 

The  deep  fascia  should  now  be  removed 
from  the  deep  muscles,  which  must  be 
cleaned  in  the  course  of  their  muscular 
fibres. 

There    are  three :    the 

flexor  longusdigitorum 

on  the  tibial  side  ;  the 
flexor  longus  hallucis  on  the  fibular  ;  the  ti- 
bialis posticus  upon  the  interosseous  mem- 
brane, between  and  beneath  them  both. 

This   arises   from    the 
Digitort^"  posterior  surface  of  the 

tibia,  commencing  be- 
low the  popliteus,  and  extending  to  within 
four  inches  (/o  cm.)  of  the  lower  end  of 
the  bone,  also  from  the  fascial  septum  between  it  and  the  tibialis 
posticus.  The  fibres  terminate  on  a  tendon  which  is  placed  on  the 
tibial  side  of  the  muscle,  and  it  runs  through  a  groove  behind  the 
inner  ankle,  lined  by  a  special  synovial  sheath.     It  enters  the  sole 


Deep  Muscles  on  the 
Back  of  the  Leg. 


Fig.  nr- 

THB  Back  op  thb  I.rg. 

I,  Femur.  a.  Posterior  liga* 
Dlenc  lWin»low'*).  3.  Ten- 
don of  scminicmDnnosuft  di- 
vtdiit^  into  three  slips.  4.  In- 
ternal Uterat  lie.inlent  of  the 
knee-joint.  5.  Loii^  exlemal 
Uter.1l  ligitnrcnt.  6.  Popliteus. 

7.  Flexor   longu^   dlgitornni. 

8.  Tibi.ili»  postictiA.  9.  Klejor 
longus  hallucis.  lo.  Peroneus 
longus.  1 1 .  Peroneus  brevis. 
13.  I'endo  Achlllls.  13.  I'en- 
don  of  tibialis  posticus. 
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Flexor  Lon^us 
Hallucis. 


Tibialis  Posticus. 


and  divides  into  four  tendons,  which  are  inserted  into  the  ungual 
phalanges  of  the  four  outer  toes.  It  is  supplied  by  ihe  posterior 
tibial  nerve. 

This  powerful  muscle  arises  from  the  lower 
two-thirds  of  the  posterior  surface  of  the  fibula, 
from  the  septum  between  it  and  the  peronei, 
from  the  lower  part  of  the  interosseous  membrane,  and  from  the 
aponeurosis  over  the  tibialis  posticus.  The  fibres  terminate  on  a 
tendon  which  runs  through  a  groove  on  the  back  of  the  lower  ex- 
tremity of  the  tibia,  then  through  the  groove  on  the  back  of  the 
astragalus,  thence  it  passes  through  another  groove  on  the  under 
aspect  of  the  sustentaculum  tali,  and  is  inserltti  into  the  ungual 
phalanx  of  the  great  toe.  The  chief  action  of  this  muscle  is  to 
raise  the  body  on  the  tip  of  the  great  toe.  It  is  essential  to  the 
propulsion  of  the  body  in  walking.  It  is  supplied  by  the  posterior 
tibial  nerve. 

This  is  so  concealed  between  the  two  pre- 
ceding muscles  that  it  cannot  be  properly 
examined  without  reflecting  them.  It  arises  (Fig.  243,  8)  by  two 
processes  from  the  interosseous  membrane,  between  which  the 
anterior  tibial  artery  ])asses  forwards,  from  the  opposite  surfaces, 
of  the  tibia  and  fibula  for  about  their  middle  three-fifths,  and 
from  the  aponeurosis  covering  it.  In  the  losver  part  of  the  leg  it 
passes  between  the  tibia  and  the  flexor  longns  digitorum.  Its 
muscular  fibres  terminate  on  a  tendon  which  comes  into  view  a 
short  distance  above  the  inner  ankle,  and,  running  through  the 
same  groove  with  the  tendon  of  the  flexor  longus  digitorum,  enteis 
the  sole,  and  is  inseried  into  the  scajihoid  and  internal  cuneiform 
bones,  and  by  fibrous  prolongations  into  most  of  the  tarsal  and 
metatarsal  bones.  Its  action  is  to  bend  and  turn  the  foot  inwards. 
It  is  supplied  by  the  [)osterior  tibial  nerve.  The  precise  situation 
of  the  tendon  of  the  tibialis  posticus  is  interesting,  surgically, 
because  the  tendon  has  to  be  divided  for  the  relief  of  talipes 
varus.  It  lies  close  to,  and  parallel  with,  the  inner  cdye  of  the 
tibia,  so  that  this  is  the  guide  to  it.  It  is  necessary  to  relax  the 
tendon,  while  the  knife  is  introduced  between  the  tendon  and  the 
bone.  Its  synovial  sheath  commences  about  1^^  inrh  (j.A'«i.) 
above  the  end  of  the  internal  malleolus,  and  is  consequently  opened 
in  the  o|)eration. 

Attention  should  now  be  directed  to  the  internal  or  f^iUrwr 
annular  ligament,  which  binds  down  the  tendons  behind  the  inner 
ankle. 

It  is  attached  to  the  internal  malleolus  and  the  inner  border  of 
the  OS  calcis.  It  is  continuous,  above,  with  the  deep  fascia  of  the 
leg,  below  with  the  plantar  fascia  and  the  adductor  hallucis.     Be- 
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Heath    it   are  a  series  of  compartments  through  which   pass   the 
Ions  of  the  deep-seated  muscles  of  the  leg  and  the  vessels  into 
he  sole  of  the  foot.    The  relative  positions  of  the  structures  [)assing 
"er  this  ligament,  proceeding  from  within  outwards,  are-r-the 
endons  of  the  tibialis  posticus,  and  the  flexor  longus  digitorum ; 
posterior  tibial  artery  accompanied  by  its  venae  comites;  the 
posterior  tibial  nerve ;  and,  lastly,  the  tendon  of  the  flexor  longus 
hallucis.      Each  of  the  tendons  is  lined  by  a  se[iarate  synovial 
aerobrane,  as  they  pass  behind  the  inner  ankie. 

.        This  artery  is  one  of  tiie  branches  into  which 

oMhe'posteHoV""'  ^^^  popliteal  divides  at  the  lower  border  of  the 

Tibial  Artery.  popliteus.    It  descends  (Fig.  242)  between  the 

superficial  and  the  deep  muscles  at  the  back 

»f  the  leg  to  the  interval  between  the  internal  malleolus  and  the  os 

ilcis,  and,  entering  the  sole,  divides  beneath  the  abductor  hallucis 

Jto  the  external  and  internal  plantar  arteries.     It  lies,  first,  for  a 

liort  distance,  u/ion  the  tibialis  posticus,  then,  on  the  flexor  longus 

ligitorum  J  but  behind  the  ankle  it  is  in  contact  with  the  tibia,  so 

\at  here  it  can  be  felt  beating,  and  effectually  compressed  ;  and 

stly  on   the  back  of  the  ankle-joint.     In  the  upper  part  of  its 

lurse,  it  runs  nearly  midway  between  the  bones,  and  is  iovereii]oy 

Ihe  gastrocnemius  and  soleus,  and  is  crossed  obli<iuely  from  within 

itwards  by  the  posterior  tibial  nerve.    To  tie  the  artery,  therefore, 

this  situation,  is  difficult ;  but  in  the  lower  part  of  its  course  it 

radually  approaches  the  inner   border  of  the  tibia,  from  which, 

Generally  sjieaking,  it  is  not  more  than  half  or  three-quarters  of  an 

jch  (/J  to  18  mm.)  distant.     Here,  being  comparatively  superficial, 

tmay  easily  be  tied.    Immediately  behind  the  internal  malleolus,  it 

es  between  the  tendons  of  the  flexor  longus  digitorum  on  the  inner 

ids,  and  the  flexor  longus  hallucis  on  the  outer.     It  has  two  venae 

jmites,  which   communicate   at   intervals.     The    posterior  tibial 

berve  which  accompanies  the  artery  is  at  its  upper  third  on  its  inner 

idt,  then  crosses  over  it,  and  for  the  lower  two-thirds  of  its  course 

external  to  the  artery.     Its  branches  are  as  follows  : — 


^ 


I 


a.  Numerous   mutculnr  branches  to   the   soleus,  the  peronei,  and   the  deep 
■icies. 

h.  The  peroHrtU  (Fig.  242)  is  a  branch  of  considerable  size — often  as  large  as 

|io«leiior  tibial.     Aiising  almut  an  inch  (2.$  <tn.\  below  the  division  of  I  he 

opliteal,  it  descends  close  to  the  interosseous  border  of  (be  hbula,  and  then  over 

he  articulalion  between  the  lil>i:i  and  (ibuU  lo  ibe  outer  part  of  the  oscalcis,  where 

i  inosculates  with  the  malleolar  and  plantar  aileries.     All  down  Ihe  le<;  it  is  im- 

ddcil  among  the  muscles — being  covered:   first  by  the  soleus,  afterwards  by 

flexnr  luogus  hallucis,  by  the  flbres  of  which  it  is  more  or  less  surrounded. 

I  IxHh  these  muscles,  to  the  Utter  especially,  it  scuds  numerous  branches,  and 

I  atx>Te  the  ankle  it  gives  olf  a  constant  one — the  iiHttrior  pmHtiil~~yih\ch 

through  the  interoueout  membrane  to  the  under  aspect  of  the  peroneus 

53 
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tertius,  ihen  niDS  in  front  of  the  inferior  tibio-fibuUr  articulation,  and  inoscuUtei 
with  the  other  malleolar  and  tarsal  arteries.  The  peroneal  supplies  tbe  nitfrifm: 
artery  of  the  fibula. 

c.  The  communicaling  artery  passes  transversely  across  the  interosseous  mem- 
brane about  an  inch  (.?.j  cm.')  above  the  os  calcis.  It  runs  under  the  tendon  of 
tbe  flexor  longus  hallucis,  and  anastomoses  with  the  peroneal  artery. 

d.  The  internal  calcanean  arteries,  several  in  number,  run  down,  ramifying 
over  the  posterior  and  inner  aspect  of  the  tendo  Achillis  and  os  calcis :  they 
anastomose  with  the  interiial  malleolar  and  peroneal  arteries. 

e.  The  nutrient  artery  to  the  tibia  enters  the  bone  about  an  inch  {1.5  cm.)  below 
the  oblique  line,  the  foramen  through  which  it  passes  being  directed  away  600 
the  knee-joint. 

"Xh^ posterior  tibial  veins,  formed  by  the  junction  of  the  external  and  internal 
plantar  veins,  accompany  the  artery  as  venn  comiles,  and,  after  receiving  the 
peroneal  veins,  join  with  the  veins  corresponding  to  tbe  anterior  tibial  artery,  at 
the  lower  border  of  tbe  popliteus,  to  form  tbe  popliteal  vein. 

This  is  the  continuation  of  the  popliteal,  li 
descends  close  to  its  corresponding  artery,  and. 
behind  the  inner  ankle,  divides  into  the  ei- 
ternal  and  internal  plantar  nerves.  In  the  first  part  of  its  cotirse 
the  nerve  lies  superficial  to  the  artery,  and  rather  to  its  inner  side; 
but  lower  down  the  nerve  crosses  the  artery,  and  passes  to  its  outer 
side,  and  lies  to  the  inner  border  of  the  tendo  Achillis.  It  supplies 
branches  to  the  three  deep-seated  niuscles,  the  branch  to  tbe  flexot 
longus  hallucis  accompanying  the  peroneal  artery  ;  and  a  cutaneous 
branch — cakaneo-plantar — which  pierces  the  internal  annular  hga^ 
tnent,  and  supplies  the  skin  of  the  heel  and  the  inner  side  of 
sole  of  the  foot. 


PoBterior  Tibial 
Nerve. 
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THE  DISSECTION  OF  THE  SOLE  OF  THE  FOOT. 

The  skin  of  the  sole  is  remarkably  thick,  especially  over  the  os 
calcis  and  the  heads  of  the  metatarsal  bones. 


Surface  Marking. 


The  sole  of  the  foot  is  convex,  and  narrow 


behind,  but  gradually  increases  in  breadth  forwards  to  the  clefts  of 
the  toes.  The  inner  arch  of  the  foot,  extending  from  the  inner 
tuberosity  of  the  os  calcis  to  the  distal  end  of  the  first  metatansi 
bone,  is  well  marked  in  a  well-developed  foot ;  along  this  art  h  cao 
be  distinguished  the  sustentaculum  tali  ;  about  an  inch  (.?.j  nw.) 
in  front  of  this  is  the  prominent  tubercle  of  the  scaphoid,  and 
another  inch  (2.5  cm.)  in  front  of  this  we  can  feel  the  articulation 
between  the  internal  cuneiform  and  the  base  of  the  metatarsal  bone 
of  the  great  toe.  The  outer  arch  of  the  foot  is  neither  so  deep  nor 
so  long  as  the  inner  ;  it  extends  froiT)  the  external  tubercle  of  the 
OS  calcis  to  the  base  of  the  metatarsal  bone  of  the  little  toe,  atid 
along  it  we  can  recognize  the  jieroneal  tubercle  of  the  os  calcis  aod 
the  base  of  the  fifth  metatarsal  bone.     The  transverse  arch,  between 
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he  heads  of  the  metatarsal  bones,  is  not  well  marked  through  the 

kin,  for  it  is  obscured  by  the  tense  plantar  fascia.     The  plantar 

scia  can  be  made  tense  by  extending  the  foot,  when  its  narrowest 

art  is  seen  to  be  about  one  inch  {2.J  cm.)  in  front  of  the  os  calcis. 

ie  course  of  the  external  plantar  artery  is  indicated   by  a   line 

drawn  from  the  internal  tubercle  of  the  os  calcis  to  the  base  of  the 

fifth  metatarsal  bone  ;  that  of  the  internal  plantar  artery  by  a  line 

I     drawn  from  the  same  tuberosity  to  the  first  interosseous  si)ace. 

^^.  The  foot  should  be  firmly  fixed  to  a   block 

^Hfissec  on.  wxih  the  sole  directed  towards  the  dissector, 

^Knd  the  toes  either  fastened  by  string  or  nailed  to  the  block,  so  as 

BHo  put   the  plantar  fascia  on   the  stretch.     Make  a  perpendicular 

incision  down  the  middle  of  the  sole;  another  transverse  one  across 

ie   foot  at  the  clefts  of  the  toes,  and  continue  the  i)erf)cndicular 

acision  along  the  middle  of  the  toes  lo  their  terminations.     Reflect 

skin,  and  notice  the   peculiar  structure   of  the  subcutaneous 

lie.     It  is  composed  of  globular  masses  of  fat,  sepKirated   by 

rong  fibrous  septa,  and  forms  elastic  pads,  especially  marked  at 

lie  heel,  and  at  the  ball  of  the  great  and  the  little  toes,  these  being 

he  points  which  form  the  tripod  supporting  the  arch  of  the  foot. 

In  removing  the  subcutaneous  tissue  from  the   ball  of  the  great 

id  the  little  toes,  we  often  meet  with  bursas,  simple  or  multilocular. 

They  are  generally  placed  between  the  skin  and  the  sesamoid  bones, 

id  have  remarkably  thick  walls.     Frequently  an  artery  and  nerve 

»n  be  traced  running  directly  through  one  of  these  sacs,  which 

[plains  the  acute  pain  produced  by  their  inflammation. 

In  the  fat  the  student  must  make  out  the  cu/a- 
:ous  Nerves.  ,  i       r   .1.  .     •        ..i  •   1 

ti(ous  branch   of  the    posterior   tibial    nerve, 

ifhich  sup])lies  the  skin  of  the  sole  of  the  foot  and  the  heel ;  the 
remainder  of  the  sole  is  supplied  by  small  branches  of  the  plantar 
aerves  which  come  through  the  fascia,  as  in  the  palm  of  the  hand. 
This  is  a  remarkably  dense  white  and  glisten- 
ing fa.scia.     It   extends  from  the  under  and 
»ck  part  of  the  os  calcis  lo  the  distal  extremities  of  the  metaiar- 
il  bones.     It  is  divided  into  a  strong  central  and  two  lateral  less 
ensc   portions,  from   which   prolongations   pass   deeply  inwards, 
tjiarnting  the  lateral  from  the  central  muscles.    The  middle  portion, 
avering  the  flexor  brevis  digitorum,  is  narrow  behind,  and,  as  it 
&sses  forwards  towards  the  toes,  is  spread  out,  and  strengthened  by 
msverse  fibrous  bands.     The  inwr  portion  is  comparatively  thin, 
ad  surrounds  the  abductor  haliucis,  becoming  continuous  postcri- 
rly  with  the  internal  annular  ligament.     The  outer  portion  is  thicker 
lian   the  inner,  especially  as  it  passes  forwards  to  be  attached  to 
he  proximal  end  of  the  fifth  metatarsal  bone.  It  covers  the  abduc- 
tor minimi  digiti.     Both  the  inner  and  the  outer  portions  are  con- 


CU«     O,    TH.  Sot.    O,    T... 

I.  Oilcanriim.  ,.  Divided  plan- 

•ccond  and  ihir.Jl„„.  ,"",„' 
<lo.»„f,heBcxorl„„iu.dig". 
hrr/''  *""  P«Mng  thro.,:  , 

»'  <he  fltxor  bre.i*  tlvitDnta. 
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of  the  great   toe,   through  the  medium  of  the  internal  sesamoid 

bone.      Its  nerve  comes  from  the  ijiternal  plantar. 

»^j  „.  .    .         This  muscle  lies  on  the  outer  border  of  the 

Abduclor  Minimi  r     .  j    u  .  ■  •     r  .\- 

jj;  -jj  foot,   and  has   a    very  strong  on^in  from  the 

under  surface  of  the  os  calcis,  from  its  external 
tubercle,  from  the  plantar  fascia,  and  from  the  external  intermus- 
cular septum  between  it  and  the  flexor  brevis  digitorum.  Some  of 
its  fibres  terminate  on  a  tendon  which  is  inserted  into  the  proximal 
end  of  the  metatarsal 
bone  of  the  little  toe  ; 
but  the  greater  part  run 
on  to  a  tendon  which  is 
inserted,  with  the  flexor 
brevis  minimi  digiti,  into 

he  outer  side  of  the  first 

liialanx  of  the  little  toe. 
It  is  supplied  by  the  ex- 

Itcmal  plantar  nerve. 
L-,         „  This  mus- 

Piexor  Brevis       , 
[    Digitorum.      ^le    arises 
I  from     the 

knder  surface  of  the  os 
fealcis,  between  the  two 
preceding,  from  the  deep 
kirface  of  the  plantar  fas- 
bia  and  the  intermuscular 
Kpta.  It  passes  forwards 
and  divides  into  four  ten- 
dons, which  run  superfi- 
cial to  those  of  the  long 
flexor.  Cut  open  the 
sheath  which  contains 
follow  them  on 
toes,  to  see  ihat 
ch  bifurcates  over  the 
t  phalanx,  to  allow 
le  long  tendon  to  ]iass 

rough  ;  then  the  two  slips,  reuniting,  are  inserted  into  the  sides 

the  second   |)haianx.     The   same  arrangement    prevails   in  the 

gers.     It  is  supplied  by  the  internal  plantar  nerve. 

The  three  su[)crficial  muscles  should  now  be  reflected  by  sawing 

"about  half  an  inch   (/j  mm.^  of  the  os  calcis,  and  then  turning 

downwards  with   the  muscles  attached   to   it.     This  done,  we 

ring  into  view  the  plantar  vessels  and  nerves,  and  the  second 


_thein  ; 
the 


Fig.  »45. — MuscLKS,  Vbjsrls,   ahd  Nhiiviu  or  thb 
SoLK  oi"  THB  Right  Fotit.  ArrKR  Kbflbctiom  ur 

THB  FlEXUR  BrBVIS  DiGtTQRVM. 
1.  Abductor  mintitti  digiti.  a.  Flexor  accesMihui.  y. 
Abductor  hrfllucii,  4.  Exlerlxtl  plantar  artery  jnd 
nerve.  5.  Tendon  of  flexor  longuft  halllici^.  6,  7.  In- 
ternal pUnLirarterv  and  nerve.  8.  Flexor  brevii  minimi 
digiti.  9.  Lnmbricalc^.  10.  InternA)  plantar  nerve,  it. 
lendons  of  the  flexor  bl»vi«  digilorum  bifurcalinc 
for  the  pauagc  of  Ihe  Ixndoin  i>l  ihe  flexor  loBgua 
digtlOTum. 
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tinuous  with  the  fascia  of  the  dorsum  of  the  foot  round  the  inner 
and  outer  borders  of  the  foot,  and  with  the  central  portion  of  the 
plantar  fascia  towards  the  centre  of  the  sole. 

Near  the  distal  ends  of  the  metatarsal  bones,  the  central  part 
divides  into  five  portions;  each  of  these  subdivides  into  two  slips, 
which  embrace  the  corresponding  flexor  tendons,  and  are  attached 
to  the  metatarsal  bones  and  their  con- 
necting ligaments.  Between  the  primary 
divisions  of  the  fascia — that  is,  in  a  line 
between  the  toes — are  seen  the  digital 
vessels  and  nerves.  This  arrangement  is 
in  all  respects  like  that  in  the  palm. 

In  the  interdigiial  folds  of  the  skin 
there  are  also  ligamentous  fibres,  which 
run  from  one  side  of  the  foot  to  the  other, 
and  answer  the  same  purpose  as  those  in 
the  hand  (p.  340). 

The  plantar  fascia  must  be  partially  re- 
moved to  examine  the  muscles.  Towirds 
the  OS  calcis  its  removal  is  not  accom- 
plished without  some  difficulty,  since  the 
muscles  arise  from  it. 

o  c  ■  1  ,.  .  After  the  removal  of 
Superncial  Muscles,     ^u     r      ■      .u 

'^  the  fascia  three  mus- 

cles are  exposed.  .All  arise  from  the  « 
calcis  and  the  fascia,  and  proceed  for- 
wards to  the  toes.*  The  central  one  is 
the  flexor  brevis  digitorum,  the  one  on  the 
inner  side  is  the  abductor  hallucis,  and  the 
outer  one  is  the  alxluctor  minimi  digiti. 

A1.J  .  u  11  •  This  muscle  ahw 
Abductor  Hallucis.      ,rr-  ,    <.  . 

(Fig.   244)  from   the 

internal  tubercle  of  the  os  calcis,  from  the 

plantar   fascia,  from   the   internal  annular 

ligament,  and  from  the  internm  >■ 

turn  between  it  and  the  flexor  I  !• 

torum.       Its  origin  arches  over  ;' 

vessels  and  nerves  in   their  pa.-  1: 

The  fibres  run  along  the  inner  side  of  the  sole.and  tcriuinate 


Fio,  a44.— SuriiiFiciAi  Mus- 
cles OP  THB  Sole  op  the 
Foot. 

I,  Calcaneum,  a.  Divided  pUn- 
tar  tascia.  3.  Abductor  hal- 
lucis. 4.  Abductor  minimi 
digiti.  5.  Flexor  brcvi*  dlgilo- 
nitn.  6.  Tendon  of  the  Acxor 
longus  hallucis.  7,  7  Tendonf 
of  the  luinbricalcs.  Un  the 
second  and  third  ioe4,  the  ten- 
dons iif  the  flexor  lon|{u«  digt* 
lorutn  are  seen  puw^ing  through 
the  bifurcation  of  the  tendons 
of  the  flexor  brevis  digitorum. 


sole. 


on  a  tendon,  which  is  inserted  with  the  inner  tendon  of  the  flexor 
brevis  hallucis  into  the  inner  side  of  i\\t  base  of  the  first  phalanx 


•  TTiey  are  sepArated  Irom  each  other  by  strong  perpcndicalar 
muscular  septa — wliicli  pass  in  rruin  the  plantar  fascia. 


dta^l 
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lery ;  it  passes  forwards  between  the  abductor  hallucis  and  the 
exor  brevis  digitorum  to  the  base  of  the  great  toe,  and  then  is 
intinued  along  the  inner  side  of  that  toe,  where  it  terminates  in 
nail  inosculations  with  the  digital  arteries.  Its  chief  use  is  to 
apply  the  muscles  between  which  it  runs. 

The  externa/ plattlar  is  the  principal  artery  of  the  sole,  and  alone 
>rms  the  plantar  arch    (Figs.  245  and  246).     It   runs  obliquely 

outwards  across  the  sole  towards  the  base 

jf  the  fifth  metatarsal   bone,  then,  sinking 

leeply,  it  bends  inwards  across  the  bases  of 

"he  raetatarsal  bones,  and  inosculates  with 
tie  communicating  branch  of  the  dorsalis 
cdis  in    the   first   interosseous  space.     At 

irst  it  lies  between  the  os  calcis  and   the 

ibductor  hallucis;    it  then  passes   between 

^he  flexor  brevis  digitorum  and  the  flexor 

iiccessorius ;  still  continuing  its  course  for- 

rards,  it  is  placed  between  the  flexor  brevis 

digitorum  and  the  flexor  brevis  minimi  digiti, 

I  covered  only  with  skin,  fat,  and  plantar  fas- 
cia, and,  lastly,  it  lies  deep  beneath  the  flexor 
tendons,  the  lumbricales,  the  adductor  hal- 
lucis, upon  the  interossei  muscles.  Deeply 
leated  as  it  appears  to  be,  that  part  of  its 
fcurve  near  the  fifth  metatarsal  bone  lies 
immediately  beneath  the  fascia. 

The  external  plantar  sends  two  or  three  inttrnal 
alctiHtan  branches  to  the  skin  of  the  heel^-one 
OUoH  the  outer  edge  of  the  foot,  which  anastomoses 
ri(b  the  tarsal  and  metatarsal  l>ranches  of  the  arteria 
orsalis  (tedis,  and  also  some  cutaneous  branches 
rhich  emerge  between  the  adjacent  borders  of  the 
Bexor  lircvis  minimi  digili  and  the  flexor  brevis 
ligitorum.     It  also  givts  off: — 

The  t/t^ilal  arleriei,  four  in  number,  which  arise  from  the  deepest  part  of  the 

ch.     Tliey  supply  both  sides  of  the  fifth,  fourth,  third,  and  the  outer  side  of  the 

ond  toes,  and,  running   forwards  along  the   interossei,  divide  ul  the  clefts  of 

toes  into  two  branches,  which  supply  tlie  contiguous  sides  of  the  adjacent  toes. 

At  the  pniut  of  division  the  digital  arteries  send  upwards  through  the  front  ptyt  of 

the  three  outer  interosseous  spices,  small  branches,  anterior  perforntin:-,  which 

iiiastumose  on  the  dorsum  of  the  font  with  the  interosseous  arteries. 

TXie  fioUtrior  fxrforatiH^  3IK  three  branches  which  perforate  the  back  part  of 

^the   three  outer  interosseous  spaces,  and  inosculate  with  the  dorsal  interosseous 

arteries  at  each  end  of  the  spaces. 

The  Ji^tal  artery,  supplying  the  inner  side  of  the  great  toe  and  the  adjacent 
tides  of  the  ^nal  and  second  toes,  comes  from  the  communicating  branch  of  the 
dorsal  artery  of  the  foot  which  pierces  the  back  of  the  6rst  interosseous  space  to 
et  to  the  sole  of  the  foot.     It  is  joined  here  by  a  branch  from  the  extenial  plan- 
ar artery. 


Fig  a46.  —  i.  Intemiil  ptan- 
Lar  artery.  a.  External 
plaDl^r  artery. 
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Tendon  of  the  Flexor 
Longus  Digitorum. 

Musculus  Accesso- 
rii4S. 


layer  of  muscles,  i.e.,  the  long  flexor  tendon  of  the  great  toe,  th«t 
of  the  other  toes,  and  the  flexor/c-cessorius. 

Tracing  this  tendon  into  the  sole,  you  find  that 
an  accessory  muscle  is  attached  to  it.  The 
flexor  acc(ssorius  arises  by  muscular  fibres  from 
the  inner  concave  side  of  the  os  calcis  and  the 
calcaiieoscaphoid  ligament,  and  by  tendinous 
fibres  from  the  outer  side  in  front  of  the  external  tubercle,  and  from 
the  long  [)lantar  ligament.  lis  fibres  run  straight  forwards,  and  are 
inserted  into  the  fibular  side  of  the  upper  surface  of  tlie  tendon,  so 
that  their  action  is  not  only  to  assist  in  bending  the  toes,  but  to 
m.ike  the  common  tendon  pull  in  a  straight  line  towards  the  heel, 
which,  from  its  oblique  direction,  it  could  not  do  without  the  acces- 
sory muscle.  The  common  tendon  then  divides  into  four,  one  for 
each  of  the  four  outer  toes.  These  run  in  the  same  sheath  withtlic 
short  tendons,  and,  after  passing  through  their  divisions,  are  in- 
serted into  the  bases  of  the  ungual  phalanges.  Respecting  the 
manner  in  which  the  tendons  are  confined  by  fibrous  sheaths,  anJ 
lubricated  by  a  synovial  lining,  what  was  said  of  the  fingers  (p.  347) 
applies  equally  to  the  toes.  The  flexor  accessorius  is  supplied  by 
the  external  plantar  nerve. 

hi  These  four  little  muscles  are  placed  between 

um  rica  es.  ^^^  ^^^^  flexor  tendons.     Each,  excepting  the 

most  internal,  which  is  attached  only  to  the  inner  side  of  the  tendon 
going  to  the  second  toe,  arises  from  the  adjacent  sides  of  two 
tendons,  proceeds  forwards,  and  then,  sinking  between  the  toes, 
terminates  in  an  aponeurosis  which  passes  round  the  inner  side  of 
the  four  outer  toes,  a.nA  joins  the  extensor  tendon  on  the  donvum  of 
the  first  phalanges  of  the  toes.  Concerning  their  use,  refer  lo  p. 
348.  The  two  outer  lumbricales  are  supplied  by  the  exieriial,  the 
two  inner  by  the  internal  plantar  nerve. 

Now  trace  the  long  flexor  tendon  of  the  great  toe.  From  the 
groove  in  the  astragalus  it  runs  along  the  groove  in  tlie  lesser  tube- 
rosity of  the  OS  calcis,  above,  that  is  nearer  to  the  bones  than  the 
tendon  of  the  flexor  longus  digitorum,  between  the  two  heads  of  the 
flexor  brevis  hallucis,  and  then  straight  to  the  base  of  the  last 
phalanx.  It  crosses  the  long  flexor  tendon  of  the  toes,  and  the  two 
tendons  are  connected  by  an  oblique  slip,  so  that  we  cannot  bend 
the  other  toes  without  the  great  toe. 

_,  .  The  posterior  tibial  artery,  having  entered  tbt 

Plantar  Anenes.  11.  .1.  •    ■  r    X.         1.1   _.., 

sole   between    the    origins  of    the    abdnctor 

hallucis,   divides  into   the  external   and    internal   plantar  arteries 

(Fig.  245)- 

Tht  internal  plantar  artery  xi  smaWtT  than  the  external  plantar 
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first  phalanx  of  the  great  toe.     The  inner  tendon  is  inseparably 

inected  with  the  abductor  hallucis,  the  outer  with  the  adductor 

llucis.     In  each  tendon  there  is  a  sesamoid  bone.     These  bones 

H  only  increase  the  strength  of  the  nius<  le,  but,  both  together, 

a  pulley  for  the  free  play  of  the  long  flexor  tendon,  so  that  in 


Fig.  147. — Vi«w  of  thb  Third  Lavkh  or  Musclhs  or  Tn«  Foot. 
Atxliictor   hallucix.    i.  Mexor  brevt!«  digitonim.     c.  Abttiictor  minimi   dieiti.      d.   Tendnn 
of  ficron«u»  tongu*.    ^,  If.  F1«xor  longiu  haltucis.    /i  Tendon  of  flexor  longux  digilonini. 

C.  r1cAus««cccuoriut.    A.  Flexor  lirevis  minimi  dieitl.     /,  Adductor  hallucis.     Jk.  Flexor 
mris  hxllucb      /.  Interossei.    m,  I'rxnftversalis  pedis.    •».  Tibialis  posticua. 


liking  the  tendon    is  not  pressed  upon.     Its  nerve  comes   from 

lie  internal  plantar  (Fig.  247,  ^). 

This  very  powerful  muscle  arises  from  the  bases 
of  the    second,   third,  and    fourth    metatarsal 

»nes,  and  from  the  sheath  of  the  peroneus  longus.     Passing  ob- 

joely  forwards  and  inwards  across  the  foot,  it  is  I'nx^r/^t/ through 


Iductor  Hallucis. 
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_,  .,  The   postenor   tibial  nerve  divides,  like  the 

Plantar  Nerves.  ,      '  ■    ^  .         ,         ...         11. 

artery,  into  an  external  and   internal  plantar 

(Fig.  245). 
The  inlernal  f>latUar  nerve  is  the  larger,  and  runs  with  its  corre- 
sponding artery  along  the  inner  side  of  the  foot  between  the  ab- 
ductor hallucis  and  the  flexor  brevis  digitorum  ;  in  this  part  of  its 
course  it  distributes  culantom  branches  to  supply  the  skin  of  the 
sole,  muscular  branches  to  the  two  above-named  muscles,  and  artic- 
ular branches  to  the  joints  of  the  tarsus  and  metatarsus. 

It  then  gives  off  four  digilal  branciet  which  supply  the  three  inner  tou  and  t 
half,  like  the  median  in  the  palm ;  the  first  digital  branch  runs  along  the  inner 
si'le  of  the  great  toe  to  its  tip,  and  in  its  pa«at;e  gives  off  a  branch  to  the  flexor 
l)revis  hallucis ;  the  jenmd  divides  into  two  branches,  one  which  supplier  the 
inner  luoibricalis,  and  the  other  t)ie  contiguous  borders  of  the  great  and  second 
toes;  the  tiint  sends  a  filament  to  the  second  lumbrical,  and  then  bifurcates  for 
the  supply  of  the  adjacent  sides  of  the  second  and  third  toes;  the  /I'wrM,  iftcr 
receiving  a  communicatini;  filament  from  the  external  plantar  nerve,  is  distributed 
to  the  contiguous  sides  of  the  third  and  fourth  toes.  These  digital  nerves  send 
off  small  branches  to  supply  the  dorsum  of  the  toes  at  the  last  phalanges. 

The  external  plantar  nerve  passes  obliquely  forwards  and  out- 
wards with  the  artery  of  the  same  name,  passing  between  the 
flexor  accessorius  and  the  flexor  brevis  digitorum,  to  the  former  of 
which  it  sends  a  muscular  branch  ;  it  then  runs  along  the  inner 
border  of  the  abductor  minimi  digiti,  supplies  it,  and  then  divides 
into  two  branches,  a  superficial  and  a  deep. 

The  supirftiial  liraneh  sends  one  digital  branch  which  supplies  tlie  Aaa* 
brevis  minimi  digiti,  the  plantar  and  dorsal  inlerossei  of  the  fourth  space,  and  the 
outer  side  of  the  little  toe ;  and  another  and  larger  digital  briind  which  suppUes 
the  contiguous  sides  of  the  fourth  and  fifth  nerves,  and  sends  a  commnnicaiing 
lilamciit  to  the  outer  digitnl  branch  of  the  internal  plantar  nerve. 

The  dfff  branch  accoiU|>anies  the  plantar  arch  deep  into  the  sole  of  the  ion  , 
Iwnealh  the  adductor  hallucis,  and  furnishes  branches  to  the  pl.mtar  and  donal 
interossei  of  all  the  interosseous  spaces  except  the  fourth,  the  adductor  ballucis, 
the  transversalis  pedis,  and  the  two  outer  lumliricales. 

Having  traced  the  principal  vessels  and  nerves, 
divide  them  with  the  flexor  tendons  near  the 
OS  calcis,  and  turn  them  down  towards  the 
toes,  to  expose  the  deep  muscles  in  the  sole.  These  are,  the  flexor 
bre/is  and  adductor  hallucis,  the  flexor  brevis  minimi  digiti,  and 
the  transversalis  pedis. 

This  muscle  arises  by  a  pointed  tendon  from  tlic 
Hallucis  cuboid  bone,  and   from  the  librous  prolonga- 

tion of  the  tibialis  posticus  into  the  extertiA] 
cuneiform.     It  proceeds  along  the  metatarsal  bone  of  th' 
and  divides  into  two  portions,  which  run  one  on  each  . 
long  flexor  tendon,  and  are  inserted  by  tendons  into  the  bidci  ot 


Third  Layer  of 
Muscles. 
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the  first  phalanx  of  the  great  toe.     The  inner  tendon  is  inseparably 

icctcd  with  the  abductor  hallucis,  the  outer  with  the  adductor 

I  is.  In  each  tendon  there  is  a  sesamoid  bone.  These  bones 
not  only  increase  the  strength  of  the  muscle,  but,  both  together, 
form  a  pulley  for  the  free  play  of  the  long  flexor  tendon,  so  that  in 


—  » 


Fig.  i4r.— Vi«w  o»  -m*  Thikd  Laym  of  MiicLn  o»  thii  Foot. 
Abdactor   halliicis.     6.  Flexor  brcri«  {ligilorum.     c.  Abductor   minimi    dieiti.      d.   T«nilon 
of  jrieron«us  longuf.    ff  n.  Flexor  longus  hslluci».   /.  Tendon  of  flexor  longus  digilorum, 
r.  F1exu»*acccssoriui;.    k.  Flexor  breWs  minimi  dtciti.     f.  Adductor  hallucis.    k.  Flexor 
btvYtl  hxUucU      /.  Intero»»ci,    m,  Tranbversxli*  pedis,    o.  Tibi«li«  postlcua. 


liking  the  tendon    is  not  pressed  upon.     Its  nerve  comes   from 

be  internal  plantar  (Fig.  247,  k). 

,,  ,,     .  This  very  powerful  muscle  arises  from  the  bases 

ictor  Hallucis.  ,  .•       -^  '        1     .1  ■  j        j    <■      .t  .  .        1 

of  the   second,  third,  and    fourth    metatarsal 

jnes,  and   from  the   sheath  of  the  peroneus  longus.     Passing  ob- 

)uely  forwards  and  inwards  across  the  foot,  it  is  inserted  \hjo\ig\\ 
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Flexor  Brevis 
Minimi  Digiti. 


Transversalis  Pedis. 


Interossei. 


the  external  sesamoid  bone  into  the  outer  side  of  the  base  of 
first  phalanx  of  the  great  toe  together  with  the  inner  head  of  the 
flexor  brevis.  This  muscle  greatly  contributes  to  support  the  arch 
of  the  foot.  Like  the  adductor  of  the  thumb,  it  shoulil  be  con- 
sidered as  an  interosseous  muscle.  Its  nerve  is  derived  from  the 
external  plantar  (Fig.  247,  /). 

This  little  muscle  rests  on  the  fifth  metatarsi 
bone,  and  arises  from  the  base  of  the  fifth  me- 
tatarsal bone  and  the  sheath  of  the  peioneus 
longus  ;  it  proceeds  forwards  along  the  bone,  and  is  inserted  into  the 
outer  side  of  the  base  of  the  first  phalanx  of  the  little  toe.  It  is 
supplied  by  the  external  plantar  nerve  (Fig.  247,  A). 

This  slender  muscle  runs  transversely  acros 
the  distal  ends  of  the  metatarsal  bones.  It 
arises  by  little  fleshy  slips  from  the  inferior  roetatarso-phalangeal 
ligaments  of  the  three  outer  toes  and  the  transverse  ligament  of  the 
metatarsus,  and  is  inserted '\x\\.o  the  outer  side  of  the  first  phalanx  of 
the  great  toe  with  the  adductor  hallucis,  of  which  it  ought  to  be  con- 
sidered a  part.  Its  nerve  comes  from  the  external  plantar  (Fig. 
247,  /«). 
The  fourth  layer  of  muscles  consists  of  the  interossei. 

These  muscles  are  arranged  nearly  like  those  in 
the  hand.  They  occupy  the  intervals  between 
the  metatarsal  bones,  and  are  seven  in  number,  four  being  on  the 
dorsal  aspect  of  the  foot,  three  on  the  plantar.  The  four  dorsal 
interossei  arise  each  by  two  heads  from  the  contiguous  sides  of  the 
metatarsal  bones,  and  are  inserted  into  the  bases  of  the  first 
phalanges,  and  into  the  aponeurosis  of  the  extensor  communis  digi- 
torum  on  the  dorsum  of  the  toes.  The  first  is  inserted  into  the 
inner  side  of  the  second  toe  ;  the  remaining  three  into  the  outer 
sides  of  the  second,  third,  and  fourth.  The  plantar  interossei,  thr« 
in  number,  arise  from  the  inner  sides  and  under  surfaces  of  the 
third,  fourth,  and  fifth  metatarsal  bones,  and  are  ;/iy<T/<r<i' respectively 
into  the  inner  sides  of  the  bases  of  the  first  phalanges  of  the  thinJ, 
fourth,  and  fifth  toes,  and  into  the  aponeurosis  of  the  common  ex- 
tensor tendon. 

The  use  of  the  interosseous  muscles  is  to  draw  the  toes  to  or  from 
■  each  other,  and  they  do  the  one  or  the  other  according  to  the  side 
of  the  phalanx  on  which  they  act.  Now,  if  we  draw  a  longitudinal 
line  through  the  second  toe,  we  find  that  all  the  dorsal  muscles  draw 
from  that  line,  and  the  plantar  tmvards  it.  This  is  the  key  to  the 
action  of  them  all.  A  more  detailed  account  of  these  muscles  a 
given  in  the  dissection  of  the  hand  (p.  37S).  Between  the  ten- 
dons of  the  interossei — that  is,  between  the  distal  ends  of  the  meta- 
tarsal bones,  there  are  bursse  which  facilitate  movement.     They 
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sometimes  become  enlarged  and  occasion  painful  swellings  between 
the  roots  of  the  toes.  The  flexor  brevis  minimi  digiti,  the  trans- 
versalis  pedis,  and  all  the  interossei,  are  supplied  by  the  external 
plantar  nerve. 

Now  trace  the  tendons  of  the  peroneus  longiis  and  tibialis  posti- 
cus. The  tendon  of  ihc  peroneus  longus  is  the  deepest  in  the  sole. 
It  runs  through  a  groove  in  the  cuboid  bone  obliquely  across  the 
sole  towards  its  insertion  into  the  outer  side  of  the  base  of  the  meta- 
tarsal bone  of  the  great  toe  and  into  (he  internal  cuneiform  bone  ; 
not  infrequently  it  has  a  fasciculus  of  attachment  into  the  second 
metatarsal  bone.  It  is  confined  in  a  strong  fibrous  sheath,  lined 
throughout  by  synovial  membrane. 

The  tendon  of  the  tibialis  posticus  ma.y  be  traced  over  the  internal 
lateral  ligament  of  the  ankle,  and  thence  under  the  head  of  the 
astragalus  to  the  tuberosity  of  the  scaphoid,  and  the  internal  cunei- 
form bones.  Prolongations  are  sent  off  to  the  cuneiform  bones,  to 
the  cuboid,  10  the  sustentaculum  lali,  and  to  the  bases  of  the 
second,  third,  and  fourth  metatarsal  bones.  Observe  that  the 
tendon  contributes  to  support  the  head  of  the  astragalus,  and  that 
for  this  purpose  it  often  contains  a  sesamoid  bone.     This  is  one  of 

Ke  many  provisions  for  the  maintenance  of  the  arch  of  the  foot. 


DISSECTION  OF  THE  LIGAMENTS, 
rie  sacrum   is  united  to  the  last  lumbar  vertebra 


Ligaments  of  the  Pel- 
vis with  the  Fifth 
Lumbar  Vertebra. 


in  the  same 
manner  as  one  vertebra  is  to  another,  viz., 
by  the  prolongation  of  ihe  anterior  and  pos- 
terior common  ligarpents,  the  intervertebral 
fibro-cartilage,  the  ligamenta  subflava,  supra- 
and  interspinous  ligaments,  and  the  capsular  ligaments.  The 
student  should,  therefore,  refer  to  the  description  of  the  ligaments 
of  the  spine  (p.  284). 

The  iliolumbar  ligament  is  very  strong,  and  extends  directly 
outwards  from  the  tip  of  the  transverse  process  of  the  last  lumbar 
vertebra  to  the  crest  of  the  ilium  (Fig.  248). 

The  lumbosacral  ligament  varies  much  in  its  extent  and  attach- 
ment, and  passes  from  the  anterior  and  lower  border  of  the  trans- 
verse process  of  the  fifth  lumbar  vertebra  to  the  lateral  part  of  the 
base  of  the  sacrum  ;  the  fibers  as  they  descend  obliquely  outwards 
become  frayed  out,  joining  in  part  the  anterior  sacro-iliac  ligament. 
The  sacrum  is  connected  with  the  coccyx  by 

Ligaments  ot  e  means  of  an  anterior  and  a  posterior  sacro- 

Sacrum  and  r    . 

Coccyx.  coccygeal  ligament  and  by  an   intervertebral 

fibro-cartilage. 

The  posterior  sacro-coccygeal  ligament  is  a  flattened  fasciculus  of 
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Sacro-iliac 
Articulation 


fibres  extending  from  the  lower  margin  of  the  sacral  canal  to  the 
posterior  surface  of  the  coccyx  ;  this  ligament  closes  in  the  inferior 
termination  of  the  sacral  canal. 

The  anterior  sacro- coccygeal  ligament  is  a  thin  band  of  fibers 
passing  along  the  front  of  ihe  sacrum  to  the  coccyx. 

The  intervertebral  disc  is  a  thin  layer  of  fibro-cartilage,  firm  in 
the  centre,  thinner  laterally  and  in  front  and  behind,  with  occa- 
sionally a  synovial  membrane.  Laterally,  there  are  some  irregular 
strands  of  fibers,  the  lateral  ligaments,  which  extend  from  the 
lower  lateral  part  of  the  sacrum  to  the  transverse  process  of  the 
coccyx. 

The  segments  of  the  coccyx  are  in  early  life  sejarated  by  inter- 
posed fibro-cartilages,  which  subsequently  ossify  ;  they  have  in 
front  and  behind  a  continuation  of  the  anterior  and  posterior 
conmion  ligaments. 

The  innominate  bones  are  connected  to  each  other  in  front,  con- 
stituting the  sympliysis  pubis;  posteriorly,  to  the  sacrum,  forming 
the  sacro-iliac  symphysis. 

This  articulation  is  an  example  of  that  form  of 
aniphiarihrodial  joints  where  the  surfaces  are 
covered  with  fibro-cartilag^  with  an  incom- 
plete synovial  membrane.  The  articulation  is  formed  between  the 
auricular  surfaces  of  the  lateral  portions  of  the  sacrum  and  ilium. 
The  anterior  part  of  the  bones  forming  this  articulation  is  incrustei) 
with  articular  cartilage,  of  which  the  shape  is  like  that  of  the  ear. 
Later  in  life  these  two  surfaces  are  more  or  less  connected  by  thin 
interarticular  transverse  fibers,  so  that  the  interval  between  thera  is 
very  irregular,  and  frequently  contains  yellow,  viscid  material.  In 
front  of  the  articulation  there  is  the  anterior  sacro-iliac  ligament, 
and  behind,  the  posterior  sacro-iliac  ligament. 

The  anterior  sacro-iliac  ligament  consists  of  thin  ligamentous 
fibres  passing  in  front  of  the  sacrum  and  ilium  (Fig.  24S). 

'Y\\e posterior  sacro-iliac  ligament  (Fig  249)  is  composed  of  fiben 
much  stronger  and  more  marked,  which  jass  behind  the  articuU* 
tion.  It  consists  of  two  portions  :  the  upper,  or  horizontal,  extends 
from  the  upper  two  transverse  tubercles  of  the  sacrum,  and  «$ 
attached  to  the  rough  surface  of  the  ilium  above  the  auricular  sur- 
face ;  the  lower,  or  oblique,  is  a  well-marked  fasciculus  of  fibres, 
the  oblique  sacro-iliac  ligament,  passing  from  the  posterior  superior 

„  .    .  spine  to  the  third  segment  of  the  sacrum. 

Sacro-sciatic  rf,  .  .  i-  .  •        r 

LigamentB.  *  "^^  ^""^  ^^'°  Strong  ligaments  passing  from 

the  sacrum  to  the  ischium. 

The  great  sacro-sciatic  ligament  (Fig.  249,  2")  is  triangular  and 
thick,  but  narrower  in  the  middle  than  at  either  extremity.  lu 
base  is  broad,  and  is  attached  to  the  posterior  inferior  Uiac  spine. 
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to  the  sides  of  the  sacrum  and  coccyx ;  rapidly  narrowing,  it 
cends  obliquely  outwards  towards  the  tuberosity  of  the  ischium, 
inhere  it  again  expands  to  be  attached  to  the  inner  margin  of  this 
bone.  This  attached  portion  is  continued  upwards  for  some  dis- 
tance as  a  prolongation,  the  falciform  process,  into  the  inner  mar- 
gin of  the  ramus  of  the  ischium,  where  it  becomes  continuous  with 
the  obturator  fascia,  forming  a  protection  for  the  pudic  vessels  and 
nerve. 

The  Usser  sacro-sciatic  ligament-{Y\g.  249,  3)  lies  in  front  of  the 


•«) 


^34S. — LiCAMRIfTSOP  TMS    PlLVlS  AND 
Hir-piKT. 

irer  part  of  the  anterior  common  liga- 
of  the  TertcbrK,  extending  dowo- 
s  over  the  front  of  the  sacrum .  3. 
nbO'Mcral  lifament.  3.  Llimbo-iliac 
I  4  Anterior  •acro'iliac  lt(*amcnt. 
-nembrane.  6.  Foupart's  li|{a< 
''cmat'K  licament.  R.  Cap- 
'■  of  the  h)p-jnint.  9.  llio- 
'.n  .K^ccasory  ligament. 


Fio.  J49.— LicAMiirrs  or  tmb  Hip-)omT. 
<LaIer^l  view.) 
I.  Oblique  ^acro'lbac.  The  other  portions  of  thi^ 
ligament  are  not  ^een  in  this  view.  3.  Posterior 
iacro-wiiatic  (greater).  ^.  Anlerinr  sacro-»cialic 
(lesver).  4.  Great  sacro-itciatic  foramen,  s,  Lesaer 
i.tcn>^ciatic  fommen.  6.  Cotyloid  lij^nment.  7. 
Ligamentum  terex.  8.  Divided  cap<ntar  ligament. 
9.  Obturator  membrane  only  partly  seen. 


eceding  ligament,  and,  like  if,  is  triangular,  though  smaller  .ind 
orter.  It  passes  from  the  sides  of  the  sacrum  and  coccyx  to  the 
ine  of  the  ischium,  where  it  narrows  considerably.  The  attach- 
ents  of  the  sacro-sciatic  ligaments  to  the  sacrum  and  coccyx  are 
ore  or  less  blended,  and  they  not  only  serve  to  connect  the  bones, 

tot  also,  from  their  great  breadth,  contribute  to  diminish  the  lower 

iperture  of  the  pelvis. 

This  is  formed    by  the  union   of  the    ])ubic 


*ubic  Symphysis. 


bones,  in  front,  by   means  of  an   interposed 
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piece  of  fibro-cartilage.  It  is  an  amphiarthrodial  articulation,  and 
is  secured  by  the  following  ligaments  : — 

The  anirrior  puhic  ligament  consists  of  several  layers  of  irregular 
superficial  fibres  which  run  obliquely  and  decussate  with  each  other, 
and  of  deeper  fibers  which  pass  transversely  across  frona  one  bone 
to  the  other,  and  are  connected  with  the  fibro-cartilage. 

The  posterior  pubic  ligament  consists  of  fibres,  less  distinct  than 
the  anterior,  which  connect  the  two  pubic  bones  posteriorly. 

The  superior  pubic  ligament  passes  across  the  upper  surface  of 
the  pubic  bones. 

The  subpubic  ligament  is  very  strong,  and  extends  between  the 
rami  of  the  pubic  bones,  beneath  the  fibro-cartilage  with  which  it 
is  blended  ;  it  rounds  off  the  pubic  arch,  and  is  situated  between 
the  two  layers  of  the  triangular  ligament. 

The  intermediate  fibro-cartilage  is  composed  of  two  layers  of  car- 
tilage, each  attached  to  the  inner  border  of  the  body  of  the  os  pubis 
by  a  number  of  nipple-like  processes  fitting  into  corresponding 
depressions  on  the  bony  surface.  Between  these  rartilaginow 
plates  there  is  a  thick  stratum  of  fibrous  and  fibro-elastic  tissue. 
In  the  middle  line  at  the  upper  and  back  part  is  usually  a  smooth 
cavity  lined  with  epithelium.  The  cartilage  acts  as  a  buffer,  and 
breaks  the  force  of  shocks  passing  through  the  pelvic  arch.* 

This  joint  is  secured  by  the  form  of  the  bon«, 
and  by  the  strength  of  the  powerful  muscles 
which  surround  it.  Although  an  enarthrodial 
or  ball-and-socket  joint,  its  range  of  motion  is  somewhat  limited; 
the  disposition  of  its  ligaments  restricts  its  range  of  motion  to  those 
directions  only  which  are  most  consistent  with  the  maintenance  o( 
the  erect  attitude  and  the  requirements  of  this  part  of  the  skeleton. 

The  ligaments  of  the  hip-joint  are — the  capsular,  the  Uio-fetn- 
oral,  the  ligamentum  teres,  the  cotyloid,  and  the  transverse. 
„        I     r-  The  i-<j/j«/a/-//^a;«<'«/ (Fig.  248,  8)  is  attached 

apsu  ar    igamen  .     ^1^^,^^  ^^  [[,g  circumference  of  the  acetabulum, 

a  little  external  to  the  margin,  also  to  the  transverse  ligament,  and 
by  a  few  fibres  to  the  outer  margin  of  the  obturator  foramen  ;  below, 
to  the  anterior  intertrochanteric  ridge  in  front;  above,  to  the  root 
of  the  great  trochanter,  and  to  the  middle  of  the  neck  behind, 
about  half  an  inch  (/j  mm.')  above  the  posterior  intertrochan- 
teric ridge.     The  anterior  and  upper  part  of  the  capsular  ligament 


Ligaments  of  the 
Hip-joint. 


*  It  must  be  remembered  that  ordinarily  there  is  no  motton  in  this  foiol.  tal 
tliol  pregnancy  occasionally  causes  a  laxity  in  this  joint  which  when  lauM 
causes  great  pain  while  walking.  As  this  joint  is  now  subjected  to  scciiun  in  mat. 
Conned  pelves  or  abnormality  in  the  child, advantage  may  be  taken  of  thii  rdaacd 
condition  in  the  operation.     (A.  H.) 
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very  thick  and  strong,  composed  chiefly  of  longitudinal  fibres 

ilh  a  few  deeply  seated  circular  fibres,  which  are  concealed  by  the 

erficial  longitudinal  bands.    The  posterior  aspect  of  the  capsular 

Bent  is  represented  by  a  few  sparsely  scattered  fibres.     The 

t  part  of  the  ligament  is  rendered  exceeding  strong  by  several 

Ccessory  ligaments,  one  of  wiiich,  called  the  ilio-femoral  ligament, 

ids  from  the  anterior  inferior  iliac  spine,  and  from  a  depression 

JVC  the  acetabulum,  and  then  divides  like  the  two  arms  of  the 

ivcrted  letter  \  ;    one,  the  inner  and  vertical,  passes  to  the  base 

"  the  lesser  trochanteric  ;  the  outer,  to  the  upper  part  of  the  ante- 

intertrochanteric  line.     In  addition,  there  is  at  the  lower  and 

»ck  jjart  a  broad  ligament,  the  ischio-capsular  ligament,  whose 

l>res  extend  from  the  ischium  to  the  inner  part  of  the  joint,  close 

the  lesser  trochanter;  and  a  third  accessory  ligament,  the  puho- 

_/i'»»*7/'d/,  consists  of  the  thin  fibres  converging  from  the  ilio-pectineal 

eminence,  and  the  margin  of  the  obturator  foramen  to  the  front  and 

inner  part  of  the  capsular  ligament. 

The  ilio-femoral  ligament  is  very  strong,  and  serves  as  a  strap  to 

revent   the  femur  being  extended  beyond  a  certain  point,  and 

imits  rotation  inwards  and  outwards. 

The  capsule  is  in  relation,  in  front,  with  the  iliacus  and  psoas 

Stiscles,  from   which    it    is  separated  by  a  synovial    bursa.     This 

jrsa  occasionally  communicates  by  a  rounded  aperture  with  the 

lovial  cavity  of  the  hip-joint. 

Ojien  the  capsule  to  ascertain  its  great  thickness  in  front   and 

strong   attachment  to   the  bones.     This  exposes  the  cotyloid 

;ament  and  the  ligamentum  teres. 

, ,  _  The   lieamenlum  teres  is  exposed  by  drawing 

wiramentum  Teres.      .,       ,    *  ,      r    .u      c  »      r   .1  1    . 

■  *  the  head    of    the   femur  out   of  the  socket. 

This  ligament  is  somewhat  flat  and  triangular.     Its  base,  which  is 

iifid,    IS   attached   below   to   the   borders    of    the   notch    in    the 

cctabulum,  where  it  becomes  continuous  with  the  transverse  liga- 

aent  ;  its  apex,  to  the  fossa  in  the  head  of  the  femur.    To  prevent 

pressure  on  it,  and  to  allow  free  room   for  its  play,  there  is  a  gap 

the  bottom  of  the  acetabulum.     Tiiis  gap  is  not  crusted  with 

irtilage  like  the  rest  of  the  socket,  but   is  occupied  by  soft  fat. 

The  ligamentum  teres  is  surrounded  by  the  synovial  membrane. 

in  artery  runs  up  with  it  to  the  head  of  the  femur.     It  is  a  branch 

%l  the  obturator,  and  enters  the  acetabulum  through  the  notch  at 

lie  lower  part. 

The  chief  ase  of  the  ligamentum  teres  is  to  assist  in  steadying 

Ihe  pelvis  on  the  thigh  in  the  erect  position.     In  this  position  the 

ligament  is  vertical  and  quite  light  (Fig.  250);  it  therefore  pre- 

rents  the  pelvis  from  rolling  towards  the  opposite  side,  or  the  thigh 

im  being  adducted  beyond  a  certain  point.     Another  purpose 
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Cotyloid  Ligament. 


served  by  this  ligament  is  to  limit  rotation  of  the  thigh,  both  inwards 
and  outwards. 

The  cotyloid  ligament  is  an  annular  piece  of 
fibro-cartilage  which  is  attached  all  round  the 
margin  of  the  acetabulum.  Its  circumference  is  thicker  than  its 
free  margin,  which  is  very  thin,  so  that  on  a  transverse  section  the 
cartilage  is  triangular.  Both  its  surfaces  are  covered  with  synovial 
membrane,  and  its  attachment  to  the  margin  of  the  acetabulum  is 
effected  by  oblique  fibr*  passing  from  without  inwards,  and  inter- 
lacing in  all  directions  at  an  acute  angle.     The  ligament  is  thicker 


Dio-ttunbar  ligament . 

Posterior  ucro-iliac 
ligament. 


Cotyloid 
ligament. 


Fig.  150.— VBKTtCAi.  Sktioh  Thuoogh  thi  Uir. 


above  and  behind  than  elsewhere  ;  it  thus  deepens  the  socket,  and 
embraces  the  head  of  the  femur  like  a  sucker.  It  extends  over  the 
notch  at  the  lower  part  of  the  acetabulum,  being  attached  lo» 
ligament,  the  transverse,  whii.h  passes  atrosi 
the  notch,  and  thus  converts  it  into  a  forani««. 
Beneath  the  transverse  ligament  some  of  th< 
vessels  and  nerves  pass  into  the  joint  to  sujjply  it. 
_         .  ,  ,-      .  The  synovial  membrane  extends  from  ihe  cai- 

Synovial  Membrane,    ^jigg-^us  border  of  the  head,  round  the  neck 
as  far  as  the  attachment  of  the  capsular   ligament,  on  the  ioner 


Transverse  Liga- 
ment, 
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rface  of  which  it  is  reflected  as  far  as  the  margin  of  the  acetabulum. 

lence  it  passes  over  the  superficial  surface  of  the  cotyloid  liga- 

lenl,  curves  round  its  inner  sharp  border  so  as  to  line  its  deeper 

rface  ;  it  then  covers  the  osseous  surface  of  the  acetabulum,  and 

is  finally  continued  as  a  tubular  sheath  over  the  ligameiUuin  teres 

;o  the  head  of  the  femur.     The  synovial  membrane,  it  will  be  seen, 

ixtends  down  to  the  base  of  the  neck  of  the  femur  in  front,  but 

nly  two-thirds  behind.     Between  the  bottom  of  the  acetabulum, 

far  as   the  cotyloid  notch  and    the  synovial   membrane,   is  a 

oUection  of    fat    and    connective    tissue    called    the   gland   of 

*J/avtrs. 

The  ligaments  of  the  hipjoint  are  so  arranged  that  when  we 
Stand  "at  ease"  the  pelvis  is  spontaneously  thrown  into  a  position 
in  which  its  range  of  motion  is  the  most  restricted  ;  for  the  acces- 
sory ligaments  of  the  capsule  prevent  it  from  being  extended  beyond 
a  straight  line,  and  the  ligamentum  teres  prevents  its  rolling  towards 
tiie  oppc||ite  side.  This  arrangement  economises  muscular  force  in 
i;       balancing  the  trunk. 

j^L  The  atmospheric  pressure  is,  of  itself,  sufficient  to  keep  the  limb 
^Bsuspended  from  the  pelvis,  supposing  all  muscles  and  ligaments 
^Bto  be  divided.  When  fluid  is  effused  into  the  hip-joint  the  bones 
^Hare  no  longer  maintained  in  accurate  contact ;  and  it  sometimes 
^Htiap|;ens  that  the  head  of  the  femur  escapes  from  its  cavity,  giving 
^Bk'ise  to  a  spontaneous  dislocation. 

^H  The  movements  at  the  hip-Joint  are  those  of  flexion,  extension^ 
^^abduction,  adduction,  rotation,  and  circumduction. 

'I'he  flexors  are,  the  ilio-psoas,  the  sartorius,  the  j^ectineus,  the 
adductor  longus  and  brevis,  the  gluteus  medius  and  minimus, 

The  extensors  are,  the  gluteus  maximus,  the  biceps,  semitendi- 
nosus,  and  the  semimembranosus. 

The  abductors  are,  the  upper  fibres  of  the  gluteus  maximus,  the 
gluteus  medius  and  minimus,  the  pyriformis,  and  when  the  joint  is 
flexed,  the  obturator  internus  and  the  two  gemelii. 

The  adductors  vc,  the  three  adductors,  the  pectineus,  the  gracilis, 
and  the  sartorius. 

The  externa/  rotators  arc,  the  three  adductors,  the  jwctincus,  the 
gluteus  maximus,  the  posterior  fibres  of  the  gluteus  medius,  the 
obturator  externus  and  internus,  the  gemelii,  the  quadratus  femoris, 
the  pyriformis,  and  the  sartorius. 

The  internal  rotators  are,  the  ilio-psoas  occasionally,*  the  tensor 

*  Although  the  iUo-psuas  has  been  ibnnerljr  clgisificd  u  an  external  rotator,  it 
c>ti  Ijc  rea<lily  demonstrated  to  be  just  the  reverse.     Attention  hu  l>ecD  called  to 
lint  in  Monia'  Anatomy,  Amer.  Ed.,  p.  366,     (A,  H.) 
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fasciae  femoris,  the  anterior  fibres  of  the  gluteus  medius,  and  the 
gluteus  rnininius. 

Circumduction  is  effected  by  the  successive  action  of  the  different 
muscles  in  the  order  of  their  attachment  into  the  femur. 

The  muscles  in  immediate  relation  with  the  hip-joint  are,  in  front, 

the  iliacus  and  psoas;  on  the  outer  side,  the  reflected  tendon  of 

the  rectus,  the  gluteus  minimus;  behind,  the  i)yriforrais,  gemellus 

superior,  obturator  internus,  gemellus  inferior,  obturator  externus, 

and  quadratus  femoris;  on  the  inner  side,  the  pectineus  and  obturator 

externus. 

,  .  The  knee-joint  is  a  ginglymus  or  a  hinge-ioint, 

Lieaments  of  the  j  ^u     v.  .■••■/•  ■ 

Knee-joint  ^"'^  '"^  bones  entermg  into  its  formation  are, 

above,  the  condyles  of  the  femur,  below,  the 
head  of  the  tibia,  and  in  front,  the  patella.  Looking  at  the  skele- 
ton, one  would  supfiose  that  it  was  very  insecure;  but  this  insecurity 
is  only  apparent,  the  joint  being  surrounded  by  powerful  ligaments, 
and  a  thick  capsule  formed  by  the  tendons  of  the  muscj^  which 
act  upon  it. 

First  examine  the  tendons  concerned  in  the  protection  of  the 
knee-joint.  In  front  is  the  ligamentum  patellae ;  on  each  side  «re 
the  tendons  of  the  vasti ;  on  the  outer  side,  in  addition,  it  is 
strengthened  by  the  strong  ilio-tibial  band  ;  on  the  inner  side  there 
are  also  the  tendons  of  the  sartorius  and  gracilis  ;  at  the  back  of 
the  joint  are  the  tendons  of  the  gastrocnemius  and  plantaris,  with 
the  semimembranosus  and  semitendinosus,  in  addition,  on  its  inner 
part,  and  the  tendons  of  the  popliteus  and  biceps  on  its  outer  j>art, 
It  deserves  to  be  mentioned  that  the  weakest  partof  thearticulati 
is  near  the  tendon  of  the  poj)liteus,  which  arises  within  the  joint 
here,  therefore,  pus  or  fluid  formed  in  the  popliteal  space  may  maf 
its  way  into  the  joint,  or  vice  versa. 

The  ligaments  of  the  joint  may  be  divided  into  those  outside  the 
joint  and  those  within  it. 

Those  outside  the  joint  are,  the  ligamentum  patella:,  the  internal 
lateral,  the  two  external  lateral,  the  posterior  ligament,  and  liie 
capsular  ligament. 

Those  tuilhin  the  joint  are,  the  two  crucial,  the  two  semilunar 
fibro-cartilages,  the  transverse,  the  coronary,  the  ligamenta  aLaria, 
and  the  ligamentum  mucosum. 

,  .  .       „  .  11       I'he   tigamtntum  patdlit    is  a  strong,    thick, 

ligamentous  band,  about  three  inchrs  (7.J <•«•.) 
long,  extending  from  the  lower  border  of  the  patella  to  the  tubercle 
of  the  tibia.  Beneath  it  is  found  a  considerable  amount  of  f:it, 
which  separates  the  ligament  from  the  joint,  and  in  fat  jvi  ;s 

a  prominent  elastic  mass  on  each  side  of  the  ligament.      i 
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Internal  Lateral 
Ligament. 

ie  tibia  (Fig.  251). 


ovial  bursa  between  the  ligamentum  patellae  and  the  tuberosity 
he  tibia.* 

This  is  a  broad,  flat  band,  which  extends  from 

the  inner  condyle  of  the  femur  to  the  inner 

tuberosity  and  the  inner  aspect  of  the  shaft  of 

A  few  of  the  deeper  fibres  are  attached  to  the 

ncr   semilunar   cartilage,    and    serve   to  keep  it  in   place.     The 

ferior   internal  articular  artery,  and  part  of  the  tendon  of  the 

mimembranosus,  pass  underneath  this 

igament.     In  the  several  motions  of 

e  joint  there  is  a  certain  amount  of 

iction  between  the  ligament  and  the 

of  the  tibia,  and  consequently  a 

lall  bursa  is  interposed. 

,  ,  ,       The    lone   external 

zlemal  Lateral        ,    .       ,  ,9 
Ligaments.  '"'"'<'^  ligament  is  a 

strong  round  band 
hich  extends  from  the  outer  condyle 
the  femur  to  the  outer  part  of  the 
d  of  the  fibula.  This  ligament 
parates  the  two  divisions  of  the  ten- 
nous  insertion  of  thebiceps.  Beneath 
pass  the  tendon  of  the  popliteus  and 
e  inferior  external  articular  artery. 
The  short  external  lateral  ligament  is 
tuated  posterior  to,  and  runs  parallel 
with  the  preceding  ligament;  it  passes 
from  the  posterior  and  outer  part  of 
the  condyle  of  the  femur  to  the  tip  of 
the  styloid  jiroress  of  the  fibula;  the 
tendon  of  the  popliteus  also  lies  be- 
neath it. 

This,  which  is  generally  called  the  ligamentum 
posticum  Winslmvii,  covers  the  whole  of  the 
posterior  surface  of  the  knee-joint,  and  con- 
sists i)f  two  portions — one  formed  by  a  broad  flat  band  of  vertical 
fibres  pas.sing  from  the  posterior  surface  of  the  femur  between  and 
above  the  condyles,  to  the  posterior  part  of  the  tuberosity  of  the 
tibia  ;  the  other  consists  of  an  oblique  tendinous  expansion  from 
the  semimembranosus  (p.  615),  which  passes  upwards  and  outwards 
from  the  internal  tuberosity  of  the  tibia  to  the  back  of  the  outer 

*  There  are  two  oblique  projectioni  or  ligamentous  tissue  from  the  titles  of  ibe 
palelU  extentlJDg  lo  the  head  of  the  liliia.  These  are  parts  of  the  extensor  len'Jon 
and  att  as  acceaiories  to  the  patellar  ligament  (Monis*  Anat.,  Amer.  Ed.,  p.  271). 
(A.  H.) 
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condyle  of  the  femur.  It  is  pierced  by  numerous  blood-vessels  to 
supply  the  knee-joint,  chiefly  by  the  azygos  artery  and  a  branch 
from  the  obturator  nerve  (p.  587),  This  ligament  not  only  closes 
and  protects  the  joint  behind,  but  prevents  its  extension  beyond 
the  perpendicular. 

n        I     T'  t      ^^^^  capsular  ligament  occupies  the  intervals 

"  ■"  *     between  the  other  ligaments,  and  so  completes 

the  fibrous  investment  of  the  joint.     It  is  materially  strengthened 


Tic  aja.— PosTBBioii  Vibw  op  tmk 

LrUAUBNTk   OP  THE  KnBB- jUlNT. 

I.  Oblique  portion  of  ihe  pus(cri'>r 
lieamcnt  (Winnlow'ti).  s.  Tciulon 
of  ilie  sciiiiinembranosMt  fn.  cut. 
y  Proces-k  of  thi»  lenilon  which 
expand*  into  fajtciu  from  which  kivc* 
iittachiiieni  to  the  popliteu*  muscle. 
4.  Process  which  pft&se»  under  the 
internal  laieml  liganicDl.  5.  latcr- 
nsil  liicnil  ligumeni.  6.  Lone  ex- 
ternal UtcrnI  Ufcaoient.  7.  Short 
external  lateral  ligMtnenl.  8.  Ten- 
don: Lhe  popliteus  cut  through, 
9.  Posterior  libio-fibular  ligament. 


Fia.  353  — Ijvtkkw.^i.  LtcAMnrr^  or 

THB    KxaB-fOINT  (R.). 

I.  Condyle*  uf  ihe  lemur  ;    fi*«  rest 
on  lhe  extern:ilt  three   rest  on  the 


inlerntil  condyte. 
tern.it    cruei..!     h. 
teriur  or  !■ 
4.  'l'nin»*c 
ment  of  tlir 


Anterior  'Wc 

u.e.,1  ;.     Pu*. 
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the    rcn).iiitticr   l«CM>|f    removed.     6. 
Internal  freiniltirinr    tibrc-<iiniLag«. 

?'.    External   •cmitimar    hKi,,.fdrti- 
ace.     S.    Rctleci.  p«. 

tcILe.  4   Suh-pAi-^  .ltd. 

10.  Anterior    %ui>'-!,-:    _  ..IjuUj 

ligament.      11.  lnurw»Matiu»  aia»> 
bratie. 


by  fibrous  expansions  from  many  of  the  tendons  in  connection  with 
the  articulation. 

The  joint  should  be  opened  above  the  patella.  Observe  the  great 
extent  of  the  fold  which  the  synovial  membrane  forms  above  this 
bone.*  It  allows  the  free  play  of  the  bone  over  the  lower  part  of 
the  femur.     The  fold  extends  higher  above  the  inner  than  the  outer 


*  In  performing^  operations  near  lhe  knee,  the  joint  thonld  always  he  heol^  in 
order  to  draw  Uie  synovial  fold  as  much  as  possible  out  of  the  way. 
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condyle,  which  accounts  for  the  form  of  swelling  produced  by  effu- 
sion into  the  joint. 

K.  The  crucial  ligaments,  so  named  because  they 

ciai  Ligaments.  ^^^^^  ,j^^  ^j^^  ^^^^^^  ^  txVcnA  from  the  mesial 
;  of  each  condyle  to  the  head  of  the  tibia. 
The  anterior  or  external  ligament  (Fig.  253,  2),  the  smaller, 
ascends  from  the  inner  part  of  the  fossa  in  front  of  the  spine  of  the 
tibia,  backwards  and  outwards  to  the  inner  and  back  jiart  of  the 
external  condyle.  It  is  attached  to  the  tibia  close  to  the  anterior 
termination  of  the  external  semilunar  cartila>(e. 

»  The  posterior  OT  internal  ligament  {i),  best  seen  from  behind,  ex- 
»ds  from  the  back  of  the  fossa  behind  the  spine  of  the  tibia,  and 
»m  the  posterior  termination  of  the  external  semilunar  cartilage, 
upwards,  forwards,  and  inwards  to  the  front  of  the  inner  condyle. 
~n»c  direction  of  this  ligament  is  more  vertical  than  the  anterior  one. 
^        .       -  Between  the  condyles  and  the  artictilar  surfaces 

c-~ii'..l!-t  irwJ_       of  the  tibia  are  two  incomplete  rings  of  fibro- 

Semllunar  Fibro-  ,       -        ,  j    ,  ,         , 

cartilages.  cartilage  (Fig.    253,  6,   7),    shaped    like    the 

^L  letter  C.     They  serve  to  deepen  the  articular 

^Pnaccs  of  the  tibia  ;  their  mobility  and  flexibility  enable  them  to 

adapt  themselves  to  the  condyles  in  the  several  movements  of  the 

joint;    they  distribute  pressure  over  a  greater  surface   and  brtak 

shocks.     They  are   thickest   at   the  circumference,  and  gradually 

shelve  off  to  a  thin  margin  ;  thus  they  fit  in  between  the  bones,  and 

adapt  a  convex  surface  to  a  fiat  one,  asshown  in  Fig.  251.     Their 

is  suited  to  the  condyles,  the  inner  being  oval,  the  outer  circu- 

Kand  the  synovial  membrane  covers  both  surfaces  of  the  cartilages. 

["he  external  semilunar  fibro- cartilage  is  nearly  a  circular  ring  ot 

ro-cartilage,  its  two  extremities   being    firmly  attached    to  the 

sas,  one  in  front  of  and  the  other  behind  the  spine  of  the  tibia  ; 

they  are  enclosed  by  the  two  extremities  of  the  internal  cartilage. 

On  its  outer  border  it  presents  a  groove  for  the  tendon  of  the 
popliteus  ;  its  anterior  border  gives  off  a  transverse  fibrous  fascicu- 
lus, the  transverse  ligament  (Fig.  253,  4),  which  passes  across  to  be 
connected  with  the  anterior  border  of  the  internal  cartilage.     The 
anterior  extremity  of  the  fibro-cartilage   is   connected    with    the 
^^terior  crucial  ligament  ;  the  posterior  is  attached  partly  into  the 
^■ter  side  of  the  inner  tuberosity  in  front  and  behind  the  posterior 
^Bcial  ligament,  and  partly  into  the  anterior  crucial  ligament.* 

^^  Of  the  two  cartilages  the  external  has  the  greater  freedom  of  molion,  because 
in  rotation  of  the  knee  the  outer  side  of  the  tibia  moves  more  than  the  inner. 
Coniequenily,  it  is  not  in  .iny  way  connected  to  the  external  lateral  ligament;  so 
far  from  this,  it  is  separated  from  it  liy  the  tendon  of  the  popliteus,  of  which  the 
play  is  facilitated  by  a  bursa  communicating  freely  with  the  joint.  For  this  reuon  \ 
the  eatemat  cartilage  is  more  liable  to  dislocation  than  the  imemal. 
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brane. 


The  internal  semilunar  fibto-cartilage  (6)  forms  about  two-thirds 
of  an  oval  ring,  and  is  narrower  in  front  than  behind.  Its  anterior 
extremity  is  pointed,  and  is  attached  to  the  tibia  internal  to  the 
anterior  crucial  ligament ;  its  posterior  extremity  to  the  pit  l>eUind 
the  spine  irnmediaiely  in  front  of  the  posterior  crucial  ligament. 

The  transverse  ligament  (4),  already  alluded  to,  is  a  thin  fibrous 
fasciculus  in  front  of  the  anterior  crucial  ligament,  and  connects 
the  anterior  borders  of  ihe  seiuihinar  fibro-cartilages. 

The  coronary  ligaments  are  two  ligaments  which  connect  the  cir- 
cumference of  the  two  semilunar  cartilages  to  the  borders  of  the 
tibial  tuberosities.  The  external  ligament  is  the  weaker  of  the  two, 
so  that  the  external  cartilage  is  the  more  moveable. 

The  synovial  membrane  is  very  extensive,  the 
most  extensive  in  the  body.  It  lines  the  pos- 
terior surface  of  tlie  quadriceps  tendon,  and 
the  aponeuroses  of  the  vasti,  and  is  reflected  on  to  the  femur  t 
variable  distance  above  the  incrusting  cartilage ;  traced  from  the 
femur,  we  find  that  it  lines  the  inner  surface  of  the  capiular 
ligament  as  far  as  the  circumference  of  the  tibia  ;  thence  it  i* 
reflected  over  the  upper  surfaces  of  the  semilunar  cartilages,  round 
their  inner  concave  margins  to  get  to  their  under  surfaces,  from 
which  the  membrane  passes  to  cover  the  articular  surface  of  the  head 
of  the  tibia.  It  forms  tubular  prolongations  round  the  crucial  liga- 
ments, and  below  the  patella  a  slender  band  of  the  synovial  mem- 
brane proceeds  backwards  to  the  space  between  the  condyles,  and 
is  railed  the  liganientum  tniicosutn.  Two  lateral  folds,  extending 
from  the  sides  of  the  mucous  ligament,  p.-iss  upwards  and  outwards 
to  the  sides  of  the  patella  ;  these  are  termed  the  ligamenta  alarid. 
These  are  not  true  ligaments,  but  merely  remnants  of  the  partition 
which,  in  tiie  early  stage  of  the  joint's  growth,  divided  il  ii>to  two 
equal  portions. 

Outside  the  synovial  membrane  there  is  always  fat.  especiallT 
under  the  liganientum  patellae.  Its  use  is  to  fill  up  vacuities.,  and 
to  mould  itself  to  the  several  movements  of  the  joint. 

The  movements  which  the  knee-joint  permits  are  those  of  flexion 
and  extension,  together  with  rotation  outwards  and  inwards.  In 
order  completely  to  master  its  various  movements,  the  student 
should  examine  the  movements  first  as  between  the  femur  and  the 
patella,  and  then  as  between  the  condyles  of  the  femur  and  the 
articular  surface  of  the  tibia  crowned  by  its  two  semilunar  carti- 
lages. 

The  articular  surface  of  the  patella  glides  upon  the  femoral  con- 
dyles in  extension  and  in  flexion.  If  this  surface  of  '  !li 
be  examined,  it  will  be  seen  that  each  lateral  facet  is  su'  .  y 
two  indistinct  transverse  ridges  into  three  very  shallow  irausvcrse 
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zones ;  each  of  these  zones  rests  upon  a  definite  part  of  the  trochlear 
surface  of  the  femur  in  the  different  stages  of  extension  or  flexion  ; 
thus,  in  extreme  extension,  the  lower  zones  of  the  patella  rest  upon 
the  upper  border  of  the  trochlear  surface;  in  mid-flexion,  the 
middle  zones  alone  rest  on  the  femur;  and  in  nearly  extreme 
flexion,  the  upper  zones  lie  on  the  lower  part  of  the  femoral  con- 
dyles. In  addition  to  the  six  shallow  facets  just  described,  tbere  is 
a  seventh,  which  is  seen  on  the  inner  margin. 

The  respective  points  of  the  attachment  of  the  ligaments  are 
such  that,  when  the  joint  is  extended,  all  the  ligaments  are  tight, 
to  prevent  extension  beyond  the  perpendicular ;  thus  muscular 
force  is  economized.  But  when  the  joint  is  bent  the  ligaments 
are  /elaxed  enough  to  admit  a  slight  rotatory  movement  of  the 
tibia. 

This  movement    is  more  free  outwards    than   inwards,  and   is 
effected,  not  by  rotation  of  the  tibia  on  its  own  axis, 
but  by  rotation  of  the  outer  head  round   the  inner. 
Rotation  outwards  is  produced  by  the  biceps;    rota- 
lion  inwards  by  the  popliteus  and  semimembranosus. 

The  crucial  ligaments,  though  placed  inside  the 
joint,  answer  the  same  purposes  as  the  coronoid 
process  and  the  olecranon  of  the  elbow.  They 
make  the  tibia  slide  properly  forwards  and  back- 
wards. In  extension,  the  anterior  crucial  ligament 
is  tight,  as  are  also  the  lateral  ligaments;  in  flexion, 
the  posterior  ligament  becomes  tight,  and  consequently 
limits  flexion.  They  also  cotijoiuily  limit  excessive 
rotation.  They  not  only  prevent  dislocation  in  front 
or  behind,  but  they  prevent  lateral  displacement,  since  they  cross 
each  other  like  braces,  as  shown  in  Fig.  254. 

.     _,. .  This  is  an  arihrodial  or  gliding  joint,  and  is 

Superior  Tlbio-  .  j  1      .1      n   .  1         <•  r   .1 

fibular  Articulation,  formed  by  the  flat  oval  surfaces  of  the  upper 
part  of  tiie  tibia  and  fibula.  It  is  secured  by 
an  anterior  and  a  posterior  tibio-fibular  ligament. 

The  anterior  superior  liliiofibular  ligament  is  a  strong  flat  liga- 
ment whose  fibres  pass  obliquely  downwards  and  outwards  from  the 
external  tulierosity  of  the  tibia  to  the  head  of  the  fibula. 

The  posterior  superior  ligament  passes  in  the  same  direction  as 
the  anterior,  only  being  placed  behind  the  joint.* 

The  synovial  membrane  occasionally  communicates  with  that  of 
the  knee-joint. 

I  "A  Mpnilar  ligament  is  described  by  many  Bulhors  Bttached  close  to  the 
I  ■rticular  margins  of  the  tibia  and  fibula,  extending  a  liltle  behind  and  below  the 
R     margin  of  the  latter.     (A.  H.) 


Fig,  254. — Ciiu- 

C  I  A  L        Lli'.A* 

mknts  op  thi 
Knek. 
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ANKLE-JOINT. 


Interosseous  Mem 
brane. 


The  contiguous  borders  of  the  tibia  and  fibula 

are  connected  by  the  interosseous  membrane. 

The    purpose    of    it    is   to   afford    addiiioml 

surface   for    the   attachment   of  rauscks.     Its   fibres    pass   cliiefliy 

downwards  and  outwards  from  the  tibia  to  the  fibula,  but  a  few 

fibres  cross  like  the   letter  X.     The  anterior  tibial  artery  conirs 

forwards  above  the  interosseous  membrane  through  an    oval  space 

about  an    inch  {2.J  /'//. )  below  the  head   of   the  fibula.     Lower 

down  there  is  an  aperture  for  the  anterior  peroneal  artery.    It  is, 

moreover,  pierced  here  and  there  by  small  blood-vessels. 

.  r  ■  ^-i.-  CL  .  The  lower  extremities  of  the  tibia  and  fibula 
Inferior  Tibio-nbular  -      ,  ,   j    r       ■,  ■  .•  .        .i. 

Articulation.  ^""^  firmly  connected,  for  it  is  essential  to  the 

•  security  of  the  ankle-joint  that  there  should  be 
little  or  no  movement  between  the  two  bones. 

The  anterior  inferior  li^aiiunl  passes  between  tiie  adjacent  borders 
of  the  two  bones ;  it  is  narrow  above  but  broader  below,  and  con- 
sists of  oblique  fibres  which  pass  downwards  and  outwards. 

The  posterior  inferior  ligament  is  stronger  and  narrower  than  the 
anterior,  and  its  fibres  pass  horizontally  from  the  outer  malleolus 
to  the  posterior  border  of  the  tibia,  above  the  articular  surface. 

The  transverse  ligament  is  the  lower  part  of  the  preceding,  and 
may  be  usually  recognized  as  a  distinct  narrow  fasciculus. 

The  inferior  interosseous  ligament  consists  of  strong  short  fibtti 
connecting  the  contiguous  surfaces  of  the  two  bones,  and  continuou* 
above  with  the  interosseous  membrane. 

The  synovial  membrane  oi  this  joint  is  an  extension  u|)wardsof 
that  of  the  ankle-joint.* 

...    .  .  From  the  form  of  the  bones,  it  is  obvious  that 

e-join  .  ji^p  angle  is  a  ginglymus  or  hinge-joint ;  con- 

sequently, its  security  depends  upon  the  great  strength  of  its  lateral 
ligaments.  The  hinge,  however,  is  not  so  perfect  but  that  it  admits 
of  a  slight  rotatory  motion,  of  which  the  centre  is  on  the  (ihalii 
side,  and  therefore  the  reverse  of  that  in  the  case  of  the  knee. 

The  ligaments  of  the  ankle-joint  comprise  the  anterior,  the  pos- 
terior, the  internal,  and  the  external  lateral  ligaments- 

The  anterior  ligament  is  a  thin  loose  menibranoiis  ligament, 
attached  above  to  the  tibia,  and  below  to  the  astragalus  in  front  of 
their  articular  surfaces,  and  is  sufficiently  loose  to  permit  the  neces- 
sary range  of  motion. 

The  poUerior  ligament  is  a  thin  disconnected  membranous  liga- 
ment, attached  above  to  the  posterior  inferior  tibio-i'ibular  ligameot, 
to  the  external  malleolus  internal  to  the  peroneal  groove;  and 
below  to  the  posterior  surface  of  the  astragalus  from  ilie  internal  to 
the  external  ligaments  of  the  ankle-joint. 


*  The  movement  is  one  of  gliding  very  limited  upwards  and  downWHdi.  (A.  K) 


LIGAMENTS   OF  THE    ANKLE-JOINT. 


649 


,  The  ifUernal  lateral  ligament,  sometimes  called,  from  its  shape, 
'f/toid,  is  exceedingly  thick  and  strong,  and  compensates  for  the 


piu.  855. 
PUntaf  U»cta.    >,  Calcaneo-fcaplioiJ  ligiiiiient  which  supports  Che  head  of  the  oslragiJtu. 
>  Internal  lalersi  ligament,  called  from  its  shape  deltoid. 

comparative  shortness  of  the  internal  malleolus  (Fig.  255).  The 
great  strength  of  it  is  proved  by  the  fact  that,  in  dislocation  of  the 
ankle  inwards,  the  summit  of  the  mal- 
leolus is  more  often  broken  off  than  the 
ligament  is  torn.  "Wxz  superficial  por- 
tion of  this  ligament  is  attached  above 
to  the  margin  of  the  internal  malleolus, 
and  passing  downwards  radiates  to  be 
inserted  into  the  scaphoid,  the  inner 
side  of  the  astragalus,  the  sustentacu- 
lum tali,  and  the  inferior  calcaneo- 
scaphoid  ligament ;  the  deeper  portion, 
thick  and  strong,  jiasses  from  the  tip 
of  the  malleolus  to  the  astragalus,  close 
to  its  articular  border. 

The  external  lateral  ligament  con?,K\.% 
of  three  distinct  fasciculi — an  anterior, 
a  posterior,  and  a  middle  (Fig.  256). 

he  anterior  fascicului  passes  from  the 
front  of  the  tip  of  the  external  mal- 
leolus, nearly  horizontally  forwards  and 
inwards  to  the  astragalus  in  front  of  its 
malleolar  articular  surface  The  mid- 
dle faseiculus,  round  and  long,  passes 


01 

fro 


Fig.    356  — Diagram    or    thb    Ex- 

rSKNAL    LaTKMAL    LtOAMKHT. 

I.  Anicrior  part.  a.  pMterior  p«rl 
y  Midillc  part.  4.  InteroMeous 
litfancDt  between  the  astnigalu* 
and  M  calcift. 
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obliquely  downwards  and  backwards  to  the  outer  surface  of  the  os 
calcis.  The  posterior  fasciculus  passes  from  tlie  posterior  part  of 
the  external  malleolus,  nearly  horizontally  outwards,  to  the  back 
of  the  astragalus  below  its  upper  articular  surface. 

Besides  flexion  and  extension,  the  ankle-joint  admits  of  a  slight 
lateral  movement,  only  permitted  in  the  extended  state,  for  the 
better  direction  of  our  steps.  In  adaptation  to  this  movement  the 
internal  malleolus  is  shorter  than  the  outer;  it  is  not  so  tightly 
confined  by  its  ligaments,  and  its  articular  surface  is  part  of  a 
cylinder. 

Open  the  joint  to  see  that  the  breadth  of  the  articular  surfaces 
of  the  bones  is  greater  in  front  ih:in  behind.  The  object  of  this  is 
to  render  the  astragalus  less  liable  to  be  dislocated  backwards. 
Whenever  this  happens,  the  astragalus  must  of  necessity  become 
firmly  locked  between  the  malleoli. 

The  astragalus  is  the  keystone  of  the  arch  of 
the  foot,  and  supports  the  whole  weight  of  the 
body.  It  articulates  with  the  os  calcis  aod 
the  OS  scaphoides  in  such  a  manner  as  to 
permit  the  abduction  and  adduction  of  the  foot,  so  useful  in  the 
direction  of  our  steps. 

The  astragalus  articulates  with  the  os  calcis  by 
two  surfaces  separated  by  the  deep  interosseous 
groove,  of  which  the  posterior  is  concave,  and 
the  anterior  convex.  The  articulations  are  strengthened  by  the 
three  ligaments,  the  external  and  the  posterior  astragalo-calcaoeam, 
and  the  interosseous. 

The  external  astragalo-calcanean  ligament  is  a  short,  quadri- 
lateral fasciculus,  passing  from  the  outer  surface  of  the  astragalus, 
in  front  of  the  anterior  fasciculus  of  the  external  lateral  liga- 
ment, almost  directly  downwards  to  the  outer  surface  of  the  os 
calcis. 

The  posterior  astragalo-calcanean  ligament  is  a  short  oblique 
band,  which  p.isses  from  the  posterior  border  of  the  :istragalus  to 
the  upper  border  of  the  os  calcis. 

The  interosseous  ligament,  a  very  thick  strong  band  of  6bre* 
which  descends  vertically  into  the  interosseous  canal,  and  is  the 
principal  band  of  union  between  the  two  bones. 

The  anterior  surface  of  the  astragalus  is  broadly 
convex,  fitting  into  the  concave  surface  of  the 
sca]>hoid  bone.  Superiorly  the  dorsal  sar£»c« 
of  the  two  bones  are  connected  by  a  broad  membranous  ligamenit 
astragaloscaphoiJ,  which  |)Eisses  obliquely  across,  blending  ex- 
ternally with  the  external  calcaneo-scaphoid,  and  below  with  the 
inferior  calcaneo-scaphoid  ligament. 


Ligaments  connect- 
ing the  Bones  of 
Uie  Tarsus. 


Astragalo-calcanean 
Ligaments. 


Astragalo-scaphoid 
Ligament. 


m^tm 
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alcaneo-scaphotd 
Ligaments. 


In  the  skeleton  the  head  of  the  astragalus  arti- 
culates in    front  with  the  scaphoid,  but    the 
lower  part  of  it  is  unsupported.     This  interval 
bridged  over  by  a  very  strong  and  slightly  elastic  ligament,  which 
"fextends  from  the  os  calcis  to  the  scaphoid  (Fig.  257);    this  is  the 
inferior  calcaneo-scaphoid  ligament. 

The  inferior  calcaneo-scaphoid  ligament  is  thick  and  strong,  and 
horizontally  forwards  and  inwards   from  the  sustentaculum 


FlO.»57.— I    (.jlcineo-icipliuid  ligamenl. 
Calcan«o-cuU>id  liK;iiiieri(. 


Fia.  158.— LiOAMCim  orTHS  Sols  ovthi 
Foot. 

1.  Qs  calcis.  9.  Astrasala^.  %.  Tuberosity 
of  the  scaphoid,  4.  Long  calcaneo-cuboid 
litf.  5-  Part  of  the  «horl  caicaneo-culKtUI 
lif.  6-  Calcaneo-scaphoid  W^.  7.  Pbnlar 
tarsal  ligament.  8,  8.  'IVitd'^n  of  (he  pero- 
nciw  longus  ni.     9,9.  T'  tiicioiar- 

«al   tig.     to.  Metatar  tie.    tt, 

11,  II.  t.aleral    mei.ii.  ^chT.     la. 

I'ransrerse.     13.  I.alcr;ii  01    inc    phalanges 
of  the  great-toe. 


lli  to  the  plantar  surface  of  the  scaphoid,  where  it  is  connected 
rith  the  tendon  of  the  tibialis  posticus,  and,  superiorly,  with  the 
Itragalo-scaphoid  ligament.  Thus  the  os  calcis,  scaphoid,  and 
this  ligament  form  a  complete  socket  for  the  head  of  the  astragalus  ; 
it  is  this  joint,  chiefly,  which  i)ermits  the  abduction  and  adduction 
of  the  foot.  In  chronic  disease  of  the  ankle-joint,  leading  to 
much  impairment  of  movement  at  this  joint,  the  motion  at  the 


i 
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CALCANEO-CUBOID   LIGAMENTS. 


Calcaneo-cuboid 
Articulation. 


astragalo-scaphuid  articulation  is  so  great  as  to  take  the  place  of 
the  ankle-joint.  This  ligament  being  slightly  elastic,  allows  the 
keystone  of  the  arch  (the  astragalus)  a  play,  which  is  of  great  ser- 
vice in  preventing  concussion  of  the  body.  Whenever  this  ligament 
yields,  tlie  head  of  the  astragalus  falls,  and  the  individual  becomes 
gradually  flat-fooled.  In  this  yielding  of  the  ligament  the  head  of 
the  astragalus  not  only  falls,  but  becomes  also  rotated  inwards. 

The  superior  (akaneo-scaphoid  ligament  is  short  and  triangular, 
lying  in  the  hollow  between  the  outer  part  of  the  astragalus  and 
the  OS  calcis ;  it  passes  forwards  and  upwards  from  the  ridge  on  the 
anterior  and  outer  part  of  the  os  calcis  to  the  outer  side  of  the 
scaphoid. 

The  OS  calcis  articulates  with  the  os  cuboides 
nearly  on  a  line  with  the  joint  between  the 
astragalus  and  the  scaphoid.  The  bones  are 
connected  together,  on  the  dorsum,  by  the  superior  and  internal 
calcaneo-cuboid  ligaments,  and  on  the  plantar  aspect  by  the  long 
and  short  calcaneo-cuboid  ligaments. 

The  superior  calcaneo-cuboid  ligament  is  a  short  quadrilateral  band 
of  fibres  passing  from  the  upper  part  of  the  dorsal  aspect  of  the  os 
calcis  to  the  back  and  upper  part  of  the  os  cuboides. 

The  internal  calcaneo-cuboid  ligament  connects  the  front  part  of 
the  ridge  of  the  os  calcis  to  the  dorsal  and  inner  part  of  the  cuboid. 
It  is  sometimes  called  the  interosseous  ligament,  and  is  closely  asso- 
ciated with  the  superior  calcaneo-scaphoid  ligament. 

The  long  calcaneo-cuboid  ligament  (¥'\g.  258),  a  broad,  long,  and 
strong  band  of  ligamentous  fibres,  is  the  more  superficial  of  the  two 
inferior  calcaneo-cuboid  ligaments.  It  is  known  as  the  long  plantar 
ligament,  and  is  attached  to  the  under  surface  of  the  os  calcis  in 
front  of  the  tuberosities,  as  far  as  the  anterior  tubercle  ;  it  passes 
forwards  to  the  plantar  as])ect  of  the  cuboid,  being  attached  to  the 
ridge,  while  some  of  its  fibres  extend  to  the  bases  of  the  second, 
third,  and  fourth  metatarsal  bones,  and  complete  the  canal  for  the 
tendon  of  the  peroneus  longus. 

The  short  calcaneo-cuboid  ligament,  deeper  than  the  former,  is 
seen  somewhat  on  its  inner  aspect,  and  is  separated  from  it  by 
some  fat  and  connective  tissue.  It  is  very  broad,  and  passes  from 
the  front  of  the  tubercle  of  the  os  calcis,  for  about  an  inch  in  breadth, 
to  the  inner  and  posterior  surface  of  the  cuboid,  behind  the  ridge. 

The  articulations  between  the  cuboid  and  the  scaphoid  bones 
behind,  and  the  three  cuneiform  bones  in  front,  are  maintained  by 
dorsal,  plantar,  and  interosseous  ligaments. 

The  dorsal  and  the  plantar  ligaments  consist  of  parallel  fasciculi 
passing  between  the  contiguous  borders  of  the  respective  bones  on 
their  dorsal  and  plantar  aspects. 


Fir..  959. — Im-RRfMaaous 

LlOAHEMTS     op      TH> 
WsuCI-BONSS. 


SYNOVIAL   MEMBRANES   OF   THE   TARSUS 


The  interosieous  ligaments,  three  in  number,  are  composed  of 
ransverse    fibres   (Fig.    259)   connecting  the  rough  non-articular 

irfaces  of  the  contiguous  bones;    the  first  one  is   between  the 

Scaphoid  and  the  cuboid ;   tlie  second  connects  the  internal  and 

middle  cuneiform  "bones;    the  third    is   between  the  middle  and 

eternal  cuneiform  bones ;  and   the  fourth  between   the  external 
cuneiform  and  the  cuboid  bones. 

Though  there  is  very  little  motion  between  any  two  bones,  the 
Collective  amount  is  such  that  the  foot  is  en- 
abled to  adapt  itself  accurately  to  the  ground  ; 
pressure  is  more  equally  distributed,  and  con- 

cquently  there  is  a  firmer  basis  for  the  support 
jf  the  body.     Being  composed,  moreover,  of 

iveral  pieces,  each  of  which  possesses  a  certain 
Elasticity,  the  foot  gains  a  general  springiness 
ind  strength  which  could  not  have  resulted 
"rom  a  single  bone. 

The  tarsus  articulates  with  the  metatarsus  in 

^nts"  "  ""  ''"  oblique  line  which  inclines  backwards  on  its 

outer  side.     This    line   is   interrupted  at   the 

joint  of  the  middle  cuneiform  bone  and  the  second  metatarsal  bone. 

iHere  there  is  a  deep  recess,  so  that  the  b.-ise  of  this  metatarsal  bone 
Is  wedged  in  between  the  internal  and  external  cuneiform  bones. 
These  joints  are  maintained  in  position,  above,  by  the  dorsal 
tarso-metatarsal  ligaments,  and,  below,  by  the  plantar  ligaments. 
Interosseous  ligaments  also  pass  between  the  wedge-bones,  main- 
taining them  in  their  normal  positions. 
.  ,  ,.      .  Exclusive  of  the  ankle-joint  and  the  phalanges 

,         '^Mhc  xlrriis"""   of  'he  toes,  the  bones  of  the  foot  are  provided 
^L  withsixdistinct  synovial  membranes,  namely — 

^H     I.  Between  the  jwsterior  articular  surface  of  the  os  calcis  and 
^■Ihat  of  the  astragalus. 

^■^    2.  Between  the  head  of  the  astragalus  and  the  scaphoid,  and  be- 
^Kween  the  anterior  articular  surface  of  the  astragalus  and  os  calcis. 
^B     3.   Between  the  os  calcis  and  the  os  cuboides. 
^H    4.  Between  the  inner  cuneiform  bone  and  the  metatarsal  bone  of 
^Mbe  great  toe. 

^V    5.  Between   the  scaphoid  and   the  three  cuneiform   bones,  and 
^■T)etween  these  and  the  adjoining  liones  (the  great  toe  excepted). 

6.  Between  the  os  cuboides  .nnd  the  fourth  and  fifth  metatarsal 
bones. 

The  tarso-metatarsal  articulations  are  arthrodial  joints. 

The  metatarsal  bones  are  connected  at  their 
AriiTuIat^ons  proximal  and  distal  ends  by  dorsal A'aCi  plantar 

ligaments;  those  at  the  proximal  extremities 
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are  very  strong,  and  are  supplemented  by  interosseous  ligamenis, 
as  in  the  metacarpus  (p.  392).  The  movement  between  the  proxi- 
mal ends  of  the  inter-metatarsal  articulations  is  arthrodial  or 
gliding. 

The  distal  extremities  of  the  metatarsal  bortes  are  united  by  a 
Iranyi'erse  metatarsal  ligament ;  this  extends  from  the  great  toe  to 
the  little  toe  on  their  plantar  surfaces. 


Fig.  >6o —Diagram  op  tmb  Akticulations  of  tub  Tarsus  anii  thr  lARso.ii«TATAi»m- 
1.  Posterior  cali:aner>-RstrA^aluid  synoviRl  CAvity.     ».  Cdlcaneo-scaphoiit  synovial   carily. 
Calcane.>-«;iiboid  M-novlal  cavity.     4.  Synovial  cavity  between  mctntanal  bone  of  freat  I 
and  jntern.il  cuneiform  bone.     $.  Common  scaplio-cuiieifonn.  intercuneiform,  and  m^  — ' 
cuncifonn  synovial  cavity.     6.  Cubo-melatar^al  synovial  cavity. 


....  .    ,  These  are  connected    by  a   hlatitar  and  lw« 

Metatarso-pnalan-        ,  ,       ,  ,■  >       .u      j         i    i  .    ■ 

geal  Articulations.    ''^'^^1  ligaments;  the   dorsal    ligament   bciDg 
formed  by  the  expansion  of  the  tendon  of  the 
extensor  longus  digitorum.     The  movements  wiiich  take  place  be- 
tween the  articulations  are  those  of  flexion,  extension,  abduclioa, 
and  adduction. 

p.    .  .  These   articulations   have   the   same    kind   of 

Articufations.  ligaments  as  the  preceding,  and    the   move- 

ments are  also  nearly  identical. 


Arachnoid  Mem- 
brane. 


DISSECTION  OF  THE  BRAIN. 

Before  jiassing  on  to  the  examination  of  the  brain,  the  student 

^  .   .  should  study  the  arrangement,  tlie  structure, 

gjjjj,  and  the  uses  of  the  three  membranes  by  which 

the  brain  is  enveloped. 
The  most  external  one,  the  dura  mater,  has  been  described  (p.  31). 
The  second,  or  intermediate  one,  is  a  serous  membrane,  termed 
the  arachnoid ;  the  third,  the  pia  mater,  is  a  vascular  layer,  and  is 
in  contact  with  the  encej)halon. 

The  arachnoid  membrane,  the  second  invest- 
ment, constitutes  the  smooth  polished  mem- 
brane covering  the  surface  of  the  brain,  and  is 
posed   after   the   removal  of  the    dura    mater.  *  This    tunic  was 
rmerly  considered  by  anatomists  to  be  an  example  of  an  ordinary 
rous  membrane,  and  was  described  as  consisting  of  two  layers — 
external  or  parietal,  which  lined  the  inner  surface  of  the  dura 
atcr,  and  an  internal  or  visceral,  which  was  reflected  over  the  brain. 
It  IS  now   regarded   as  consisting   of  one  layer   only,  viz.,   the 
ne  which  envelopes  the  brain ;  the  under  aspect  of  the  dura  mater 
ing  covered  only  with  a  layer  of  flattened  epithelium  cells.     The 
vity  which  was  formerly  described  as  the  cavity  of  the  arachnoid, 
now  called   the    subdural  space,   and    contains  a   very   limited 
.mount  of  fluid. 

The  arachnoid  membrane  is  a  colourless  and  transparent  layer, 
nd  is  spread  uniformly  over  the  surface  of  the  brain,  from  which  it 
is  separated  by  the  pia  mater.     It  does  not,  like  the  pia  mater,  dip 
own  into  the  furrows  between  the  convolutions  of  the  brain,  and 
it  is  more  or  less  connected  with  the  pia  mater  by  delicate  connec- 
tive tissue,  the  subarachnoid.     On  account  of  its  extreme  tenuity, 
and  its  close  adhesion  to  the  pia  mater,  the  two  membranes  cannot 
readily  .separated ;  but  there  are  places,  especially  at  the  base 
of  the  brain,   termed   subarachnoid  spaces,  where  the   arachnoid 
embrane  can  be  seen  distinct  from  the  subjacent  pia  mater.     The 
two  membranes  can  be  artificially  separated  by  blowing  air  beneath 
the  arachnoid  with  a  blow-pi]*. 

.        V      J  s  Wherever  the  arachnoid  membrane  is  sepa- 

j         "andVluid'      P"^^*   rated  from  the  pia  mater,  a  .serous  fluid  {eerebro- 
^L  spinai)  intervenes,  contained  in  the  meshes  of 
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a  very  delicate  areolar  tissue.  The  spaces  between  these  membranes 
are  termed  subarachnoid,  and  are  very  manifest  in  some  places. 
For  instance,  there  is  one  well-marked  space  in  the  longitudinal 
fissure,  where  the  arachnoid  does  not  descend  to  the  bottom,  but 
passes  across  the  edge  of  the  falx  cerebri,  a  little  above  the  corpus 
callosum.  At  the  base  of  the  brain  there  are  two  of  considerable 
size  :  one,  the  anterior  subarachnoid  space,  is  situated  between  the 
anterior  border  of  the  pons  Varolii,  the  middle,  and  the  anterior 
cerebral  lobes  ;  the  other,  \\\e  posterior  subarachnoid  space,  is  placed 
between  the  cerebellar  hemispheres  and  the  medulla  oblongata. 
The  fluid  in  the  subarachnoid  space  communicates  with  the  fluid  of 
the  general  ventricular  cavities  of  the  brain  through  an  apwrture 
(foramen  of  Afagendie)  in  the  fourth  ventricle,  close  to  its  lower 
boundary  ;  and  also  through  an  opening,  on  each  side,  behind  the 
glosso-pharyngeal  nerves.  In  the  spinal  cord,  also,  there  is  a  con- 
siderable interval  containing  fluid  between  the  arachnoid  and  the 
pia  mater.  The  purpose  of  this  fluid  is,  not  only  to  fill  up  spate, 
as  fat  does  in  other  parts,  but  mechanically  to  protect  the  nerve- 
centres  from  the  violent  shocks  and  vibrations  to  which  they  would 
otherwise  be  liabfb. 

The  brain,  therefore,  may  be  said  to  be  supported  in  a  fluid, 
which  insinuates  itself  into  all  the  inequajities  of  the  surface,  and 
surrounds  in  fluid  sheaths  all  the  nerves  as  far  as  the  foramina 
through  which  they  pass.  This  fluid  sometimes  escapes  through 
the  ear,  in  cases  of  fracture  through  the  base  of  the  skull  involving 
the  meatus  auditorius  internus  and  the  petrous  portion  of  the  tem- 
poral bone. 

The  arachnoid  is  supplied  with  filaments  from  the  motor  root  of 
the  fifth,  the  facial,  and  the  spinal  accessory  nerves. 

The  cerebrchspinal  fluid  varies  in  amount  I'rom  two  drachms  to 
two  ounces  (7.J  cent,  to  jg.  c.cm.).  It  is  a  clear,  limpid  fluid, 
slightly  alkabne,    containing  98.5    parts  of  water,  and  1.5  parts 

I  of  solid  matter.     The  cerebjo-spinal  fluid  of  the  encephalon  and 
that  of  the  spinal  cord  communicate, 
p.    J.  This,  the   immediate  investing  membrane  of 

the  brain,  is  extremely  vascular,  and  romposed 
of  a  minute  network  of  blood-vessels  held  together  by  delicate  con- 
nective tissue,  n  covers  the  cerebral  surface,  and  dips  into  the 
fissures  between  the  convolutions,  forming  a  double  layer.  From 
its  internal  surface  numerous  vessels  pass  off"  at  right  angles  into 
the  substance  of  the  brain.*  The  pia  mater  sends  a  prolongation 
through  the  transverse  fissure  into  the  lateral  and  third  ventricle*, 
•  Owing  to  these  vessels,  ihe  pia  mater,  when  placed  io  water,  presmts  •  Boc- 
eulenl,  W00II7  appearance,  and  hence  it  is  sometimes  called  tomtntum  ctrthri. 
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forming  the  vtlum  inlerpositum  and  the  choroid  plexuses,  and  also 
another  along  the  roof  of  the  fourth  ventricle,  forming  the  te/a 
choroidea  inferior.  Upon  the  surface  of  the  cerebcthim  the  pia 
mater  is  thinner,  not  so  vascular,  and  only  sends  prolongations 
down  the  larger  sulci  ;  on  the  pons  Varolii  and  the  medulla  the 
embrane  is  more  fibrous  and  much  less  vascular  than  elsewhere. 

The  pia  mater  is  supplied  with   nerves  by  the  third,  fifth,  sixth, 

;iai,    glosso-jiharyngeal,    pneuniogastric,    spinal-accessory,    and 

apathetic   nerves,   which    chiefly   accompany   the   blood-vessels 

aing  the  pia  mater. 

teries  of  the  "^^^  brain  is  supplied  with  blood  by  the  two 

Jrain.  internal  carotid  and  the  two  vertebral  arteries. 

This  artery  enters  the  skull  through  the  carotid 

emal  Carotid.  canal  in  the  tenrporal  bone,  and  ascends  very 

tortuously,  by  the  side  of  the  body  of  the 

llenoid,  along  the  inner  wall  of  the  cavernous  sinus.     It  appears 

on  the  inner  side  of  the  anterior  clinoid  process,  and  after  giving 
otr  the  ophthalmic,  divides  into  an  interior  and  middle  cerebral, 
^btterior  communicating  and  anterior  choroid  arteries. 

^^.  The  ant<ri(ir  ctribral  artery  is  given  off  from  llie  internal  carotid  at  the 
inner  end  of  tlie  fissure  of  .Sylvius.  It  pa.sses  forwards  and  inwards  to  reach  tlie 
lon^tudinal  fissure  between  the  hemispheres,  curves  round  the  front  part  of  the 
corrpus  callosum,  then  runs  backwards  over  its  upper  surface  (under  the  nnmc  of 
the  artery  of  tht  corpus  enUrtum),  and  terminates  in  branches  which  anastomose 
with  the  posterior  cerel>rat  arteries.  The  anterior  cereliral  arteries  of  opposite 
tides  run  side  by  side,  and  supply  tlie  olfactory  lol>es,  the  optic  nerves,  tlie  frontal 
lolies,  the  anlerior  perforated  spaces,  and  the  corpus  callosum.  At  the  base  of  the 
brain,  as  they  enter  the  longitudinal   fissure,  they  are  connected  by  a  short  trans- 

Ktetiranch,  called  the  ntiterior  comiiiunicatini;  artery  (Kig.  26t). 
'.  The  middle  cerebral  artery,  the  largest  branch  of  the  internal  carotid,  rum 
wards  deeply  within  the  lissure  of  Sylvius,  and  divides  into  many  branches  dis- 
tributed to  the  anlerior  and  middle  lol;cs.     Near  its  origin  it  gives  o(f  a  numtier 
« small  arieries,  which  pierce  the  hjcus  |ierforBtus  anticus  to  supply  the  corpus 
fttnm. 
'.  The  posterior  tommunieating  artery,  unequal  in  site  usually  on  tht  ttao 
fidti,  proceeds  directly  baekwardi  to  join  the  posterior  cerebral ;  thus  titablishing 
at  tht  base  of  the  brain  the  free  arterial  inosrulalion  called  the  Circle  of  Willis. 
^■^.  The  anterior  choroid  artery,  a  small  branch  of  the  internal   carotid,  arises 
^H|ernal  to  the  posterior  communicating   artery.     It  runs  backwards,  and  enters 
^K  fissure  ai  the  bottom  of  the  middle  born  of  the  lateral  ventricle,  to  terminate 
in  the  choroid  plexus  of  that  cavity.     It  supplies,  in  addition,  the  hippocampus 
major  and  the  corpus  fimbriatum. 

V    t  h    I  Art  '^\&  artery,  a  branch  of  the  subclavian  in  the 

^'  first  part  of  its  course,  enters  the  foramen  in 
the  transverse  process  of  the  sixth  cervical  vertebra,  and  ascends 
through  the  transverse  processes  of  the  cervical  vertebrse.  It  then 
winds  backwards  along  the  arch  of  the  atlas,  and  enters  the  skull 
through  the  foramen  by  perforating  the  posterior  occipito-atlantal 
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e.  A  fifitrrur  mmingtal  branch,  distributed  to  the  posterior  fossa  of  llic  skull. 

d.  Anierw  pesttrior  spinal  (jr/fnW,  which  are  given  off  immediately  before  ihe 

verteliral  urteries  join  to  fi)rm  the  basilar,  run  along  the  median  fissures  of  the  front 

and  Ihe  back  surfaces  of  the  spinal  cord,  and  an.istomose  with  the  spinal  branches 

of  Ihe  ascending  cervical  aitenes. 

*.  The  pvilirior  inferior  <trtbellar  artery,  sometimes  a  branch  of  the  basilar, 
but  more  frequently  of  the  vertclrral,  passes  backwards  between  the  spinal-acces- 
sory and  the  pneumogaslric  nerves,  tu  the  under  surface  of  the  cerebellum.  It 
divi<Ies  inli)  two  branches  :  on  outer,  which  ramilies  on  Ihe  lower  surface  of  the 
ccreWlum  as  far  as  its  outer  border;  and  an  inner,  which  passes  to  the  vallecula 
lictween  the  two  hemispheres,  and  supplies  branches  10  ihe  fourth  ventricle. 

The  basilar  artery,  formed  by  the  junction  of  the  two  vertebral, 
in  its  course  along,  the  pons,  gives  off  on  each  side  :  — 

a.  Tranfvrrse  branches  which  pass  outwards  on  Ihe  pons  :  one,  Ihe  iHlernal 
amJilery,  enter<  the  meatus  audilorius  inlernus  with  the  auditory  nerve,  to  be 
ilislributed  to  Ihe  internal  ear  on  each  side. 

b.  The  imleriiv  inferior  (rrebtllar,  which  supplies  the  front  part  of  the  lower 
surface  of  the  cerebellum,  and  anastomoses  with  tlie  other  cerel)ellar  arteries 

<-,  The  tuperier  ,/rtht!lar  arlfries,  given  off  near  the  bifurcation  of  the  lia.silar, 
■re  distriliuled  to  the  upper  surface  of  the  cere)>ellum,  and  anastomose  with  the 
inferior  cerebellar;  branches  are  supplied  to  Ibe  pineal  body,  Ihe  valve  of  Vieus- 
M«s,  and  Ihe  velum  inlerpositum. 

J.  The  pMttnor  tenhuil  mlfrits  art  the  l-roo  termiHit!  brntirhei  inlo  tnhith  Ihe 
basilar  artery  ,/iviiies.  They  run  outwards  and  backwards,  in  front  of  the  third 
cranial  nerve,  and  wind  round  the  crura  cerebri  to  the  under  .surface  of  the  |x»te- 
rior  cerebral  lobes,  where  they  divide  inlo  numerous  branches  for  the  supply  of 
the  brain,  anastomosing  with  the  anterior  and  middle  cerebral  arteries.  Shortly 
Mfttr  their  orifrint  thev  receive  the  two  posterior  eommunicntini;  <trteries  from  the 
tmlernal  {tirolijs,  Each  ((ives  off  small  branches  to  Ihe  posterior  perforated  space, 
■od  also  the  small  posterior  choroid  artery,  which,  passing  beneath  the  |K>sterior 
border  of  the  corpus  callosum  and  fornix,  is  distributed  tu  the  velum  inlerix»ilum 
and  choroid  plexus. 

This  important  arterial  inosculation  (Fig.  261) 
takes  place  between  the  branches  of  the  two 
internal  carotid  and  the  two  vertebral  arteries.  It  is  formed, 
laterally,  by  the  two  anterior  cerebral,  the  two  internal  carotid, 
and  the  two  posterior  communicating  arteries ;  in  front,  it  is 
completed  by  the  anterior  communicating  artery;  behind,  by  the 
two  posterior  cerebral.  The  tortuo.sity  of  the  large  arteries  before 
they  enter  the  brain  serves  to  mitigate  the  force  of  the  heart's 
action  ;  and  the  circle  of  Willis  provides  a  free  supply  of  blood 
from  other  vessels,  in  case  any  accidental  circumstance  should  stop 
the  flow  of  blood  through  any  of  the  more  direct  channels.* 


Circle  of  Willis. 


*  In  many  of  the  long-necked  herbivorous  quadrupeds  a  provision  has  been 
made  in  the  disposition  of  the  internal  carotid  arteries,  for  the  purpose  of  equalising 
the  force  of  ihc  blood  supplied  to  the  brain.  The  arteries,  as  they  enter  the  skull, 
divide  inlo  several  branches,  which  again  unite  and  form  a  remarkable  network  of 
arteries,  called  by  Galen,  who  first  described  it,  the  '  rete  miraiHe.'     The  object 
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Peculiarities  of  the 
Cerebral  Circula- 
tion. 


General  Division  of 
the  Brain. 


Besides  the  circle  of  Willis,  there  are  other 
peculiarities  relating  to  the  circulation  of  the 
blood  in  the  brain  :  namely,  the  length  aud 
tortuosity  of  the  four  great  arteries  as  they 
enter  the  skull;  their  passage  through  tortuous  bony  canals;  the 
spreading  of  their  ramifications  in  a  very  delicate  membrane,  the 
pia  mater,  before  ihey  enter  the  substance  of  the  brain ;  the 
minuteness  of  the  capillaries,  and  the  extreme  thinness  of  their 
walls ;  the  formation  of  the  venous  sinuses  (p.  34),  which  do  not 
accompany  the  arteries ;  the  chords  Willisii  in  the  superior  longi- 
tudinal sinus ;  the  absence  of  valves  in  the  sinuses ;  and  the 
confluence  of  no  less  than  six  sinuses,  forming  the  tercular 
Herophili,  at  the  internal  occipital  jjrotuberance. 

The  mass  of  nervous  substance  contained 
within  the  cranial  cavity,  comprised  under  the 
common  term  brain  (^enctphahn'),  is  divided 
into  four  parts.  The  cerebrum  forms  the  largest  portion,  and 
occupies  the  whole  of  the  upper  part  of  the  cranial  cavity ;  its 
base  resting  on  the  anterior  and  middle  fossae  and  the  tentorium 
cerebelli.  It  is  connected  with  the  pons  Varolii  by  two  white 
nerve-masses,  the  crura  cerebri,  and  with  the  cerebellum  by  two 
while  cords,  the  crura  cerebelli.  The  cerebellum,  or  smaller  brain, 
occupies  the  space  between  the  tentorium  cerebelli  and  the  inferior 
occipital  fossae.  The/^z/x  Varolii  \%\.\\^  quadrilateral  mass  of  white 
fibres  which  rests  upon  the  basilar  process  of  the  occipital  bone. 
The  medulla  oblongata  is  the  portion  below  the  pons,  which  is 
continuous  below  with  the  spinal  cord  and  rests  upon  the  lower 
part  of  the  basilar  process  of  the  occipital  bone. 

The  result  of  a  large  number  of  observations  shows  that  the 
weight  of  the  brain  averages  in  males  49^''j  oz.  (^1^74.8 grm.),  and 
in  females  about  44  oz.  (^124^.2  grm.)  ;  although  it  has  been  known 
to  weigh  as  much  as  64  oz.  {J711.2  grm^,  as  in  the  case  of 
Cuvier's  brain,  and  as  little  as  23  oz.  {6jj.j  gmi.),  in  the  case  of 
an  idiot's  brain. 

The  average  specific  gravity  of  the  brain  is  about  1036;  that  of 
the  white  matter  being  1040,  and  that  of  the  grey  1034. 

The  relative  proportion  of  the  amount  of  white  to  grey  matter 
is,  64  per  cent,  of  white  substance  to  36  per  cent,  of  grey  matter. 
The  weight  of  the  encephalon  varies  greatly  in  different  subjects, 
and  although  its  weight  seems  to  bear  some  proportionate  relation 


of  this  evidently  is  to  tnoderite  the  rapidity  with  which  the  blood  wooli)  1 
enter  the  cranium  in  the  differenl    petitions  of  the  head,  and   ttios  (ire 
brain  from  those  sudden  influxions  to  which  it  would  under  other  circua 
be  continually  exposed. 
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A  poiteriar  ntentMgeal  branch,  distributed  to  the  posterior  fossa  of  ihe  skull. 
t.  Anterior  posterior  j/tiaal  arteries,  which  are  given  off  immediately  before  the 
▼ertel'Tal  «neiies  join  to  form  the  basilar,  run  along  the  median  fissures  of  the  front 
^ttfl  the  back  surfaces  of  the  spinal  cord,  and  anastomose  with  the  spinal  branches 
^^^kbe  ascending  cervical  arteries. 

^^Bv-  The  poitcrior  inferior  cereiellar  artery,  sometimes  a  branch  of  the  basilar, 
'tmt  more  frequenllv  of  the  vertebral,  passes  backwards  between  ihe  spinal-acces- 
>or)'  and  the  pneumogastric  nerves,  to  the  under  surface  of  the  cerebellum.  It 
divides  into  two  branches  :  an  outer,  which  ramilies  on  the  lower  surface  of  the 
terebellum  as  far  as  its  outer  border;  and  an  inner,  which  passes  to  the  vallecula 
between  the  two  hemispheres,  and  supplies  branches  to  the  fourth  ventricle. 

The  basilar  artery,  formed  by  tlie  junction  of  the  two  vertebral, 
I  io  its  course  along,  the  pons,  gives  off  un  each  side  : — 

a.    Tramverie  branches  which  pass  outwards  on  the  pons :  one,  the  internal 
mudiltry,  enters  the  meatus   audilorius  inlernus  with  the    auditory  nerve,  to  be 
,  (ttsiriliuted  to  the  internal  ear  on  each  side. 

t.  The  onlrrii-r  inferior  terebeUar,  which  supplies  the  front  part  of  the  lower 
aarface  of  the  cerebellum,  and  anastomoses  with  the  other  cerclwllar  arteries 

«-.  The  iuperier  .eiebe/lar  arlenes,  given  off  near  the  bifurcation  of  the  basilar, 
■re  distributed  to  the  upper  surface  i>f  the  cerebellum,  and  anastomose  with  the 
iaferior  cerebfllar;  branches  are  supplied  to  the  pineal  body,  the  valve  of  Vieos- 
mga%,  and  the  velum  interpositum. 

Wmti.  The  foiterior  cerebral  arteries  are  the  t-.o0  terminal  branches  intt  which  the 
^^^Itr  artery  divides.  They  run  outwards  and  backwards,  in  front  of  the  third 
iCraniml  nerve,  and  wind  round  the  crura  cerebri  to  the  under  surface  of  the  poste- 
rior CCT-ebral  lobes,  where  they  divide  into  numerous  branches  for  the  supply  of 
tlie  brain,  anasioniosing  with  the  anterior  and  middle  cerebral  arteries.  Shortly 
afi^r  their  ori/^ns  thev  receive  the  two  posterior  (ommunicalini;  arteries  from  the 
internal  carotids.  Each  gives  off  small  branches  to  the  posterior  perforated  space, 
and  also  tie  small  posterior  choroid  artery,  which,  passing  beneath  the  posterior 
border  of  the  corpus  callosum  and  fornix,  is  distributed  to  the  velum  interpositum 
aod  choroid  plexus. 

This  important  arterial  inosculation  (Fig.  261) 
takes  place  between  the  branches  of  the  two 
internal  carotid  and  the  two  vertebral  arteries.  It  is  formed, 
laterally,  by  the  two  anterior  cerebral,  the  two  internal  carotid, 
and  the  two  posterior  comnuinicating  arteries;  in  front,  it  is 
cotnpleted  by  the  anterior  communicating  artery;  behind,  by  the 
iwo  posterior  cerebral.  The  tortuosity  of  the  large  arteries  before 
they  enter  the  brain  serves  to  mitigate  the  force  of  the  heart's 
action  ;  and  the  circle  of  Willis  provides  a  free  supply  of  blood 
from  other  vessels,  in  case  any  accidental  circurnstance  should  stop 
the  flow  of  blood  through  any  of  the  more  direct  channels.* 


Circle  of  Willis. 


*  In  nuuiy  of  the  long-necked  herbivorous  quadrupeds  a  provision  has  tieen 
made  in  the  disposition  oithe  internal  carotid  arteries,  for  the  purpose  of  equalising 
the  force  of  the  blood  supplied  to  the  brain.  The  arteries,  as  they  enter  the  skull, 
divide  into  several  branches,  which  again  unite  and  form  a  remarkable  network  of 
uteries,  called  by  Galen,  who  first  described  it,  the  '  rete  mirabiJt.'     The  object 
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and   is  occupied  by  a  process  of  pia  mater.     The  posterior  run* 
along  the  floor  of  the  fourth  ventricle  as  a  shallow  median  groorc. 

The  surface  of  the  niediilla  is  marked  out  on  each  side  into  four 
longitudinal  columns,  which  receive  the  following  names,  from 
before  backwards :  the  anterior  pyramids,  the  lateral  traets  and 
the  olivitij  bodies,  the  restiform  bodies,  and  the  posterior  pyramids. 

The  anterior  pyramids  are  two  columns  of  white  matter,  nanow 
below,  but  increasing  gradually  in  breadth  as  they  ascend  towards 
the  pons.  At  this  part  they  become  constricted,  and  may  be  traced 
through  the  pons  into  the  crura  cerebri.  The  fibres  of  which  they 
are  in  the  main  composed  are  derived  from  the  anterior  columns  of 
the  spinal  cord,  and  consist  therefore  of  motor  fibres.  On  separating 
the  pyramids  about  an  inch  (2.5  cth.')  below  the  pons,  bundles  of 
nerves  are  seen  decussating  across  the  anterior  fissure  (Fig.  ^(>^). 
This  decussation,  which  consists  of  three  or  four  bundles  on  each 
side,  involves  only  the  inner  ftbres  of  the  pyramid  ;  the  outer 
fibres  ascend  through  the  pons  without  crossing.  The  decus- 
sating fibres  are  the  continuations  upwards  of  the  deep  fibres  of 
the  lateral  pyramidal  tract  and  the  lateral  columns  of  the  cord, 
which  here  come  forwards  to  the  surface,  and  push  aside  the 
anterior  pyramids.  Thus  it  will  be  seen  that  the  thickness  of  the 
anterior  pyramids  is  mainly  due  to  these  decussating  bundles  ;  tlut 
the  fibres  on  the  outer  side  of  the  pyramids  are  those  continued 
upwards  from  the  anterior  column  of  the  cord  ;  that  the  inner  pjirt 
is  made  up  of  the  fibres  of  the  lateral  tract  qf  the  opix)siie  side. 

This  decussation  explains  the  phenomenon  of  cross  paralysis,  i.  e., 
when  one  side  of  the  brain  is  injured,  the*  loss  of  motion  is  mani- 
fested on  the  opposite  side  of  the  body.* 

The  olivary  bodies  are  the  two  oval  eminences,  about  J  of  an 
inch  (/  cm.)  long,  situated  on  the  outer  side  of  the  upper  part  of 
the  anterior  pyramids,  from  which  they  are  separated  by  a  shallow 
depression.  They  do  not  ascend  quite  as  high  as  the  pons,  for 
there  is  a  deep  groove  between  them.  They  consist  externally  of 
white  matter ;  and  at  their  lower  jurt  some  white  fibres  may  l)e 
observed  arching  round  from  the  anterior  median  fissure,  consti- 
tuting the  arci/orm  fibres  of  Rolando.  In  the  groove  between 
the  anterior  pyramids  and  these  bodies  are  seen  the  fasciculi  of  the 
hypoglossal  nerve  emerging  from  the  medulla,  and  in  the  groove 
behind  the  olive  emerge  the  roots  of  the  glossopharyngeal,  the 
pneumogastric,  and  spinal-accessory  nerves. 

The  lateral  tracts,  situated  on  the  outer  side  of  the  anterior 


•The  phcDonienon  of  tross  paralysis  of  ittnalion  is  explaineil  bjrtbe  fact, 
out  by  Rrown-S(<|uird,  that  the  paths  of  sensory  impressions  eroas  each  o» 
the  grey  mailer  of  the  cord. 


otker  is      , 
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framids,  are  tiie  continuations  upwards  of  the  lateral  columns  of 
spinal  cord.  As  described,  the  greater  number  of  their  fibres 
ss  across  the  anterior  median  fissure  to  the  opposite  anterior 
pyramid  ;  but  some  a.scend  as  far  as  the  lower  border  of  the  olivary 
body,  where  they  divide,  a  few  passing  in  front  of,  but  the  larger 
part  passing  behind  this  body  in  their  course  to  the  brain. 

The  restiform  bodies  are  the  broadest  and  thickest  of  the  columns 
of  the  medulla.     They  are  situated   to  the  outer  side  and  behind 
lateral  tracts  and  the  olivary  bodies.     They  are  the  continua- 
>ns  upwards  of  the  posterior  columns  of  the  spinal  cord,  and  as 
ey   ascend,   they   diverge  and   pass   into   the  cerebellum,  con- 


FlO.  >6j.— DtAr.NAM  or  TMI   ForKTM    Vei<TIIJCLIV  and    RiSTtroRM    BoDIHS. 

^ThaUmuf  upticu^.  y.  N:itr«and  leftcs,  or  corpora  qiiaijrigcmina.  ^.  The  origin  of  fourth 
t»crve.  4.  Proccuus  e  ccretxilo  ad  tcitck.  5.  Reitiform  bodies  diverging.  6.  Origint  of 
eighth  or  aixiitory  nerve. 


ituting  its  inferior  peduncles  (Fig.  263).  Owing  to  this  diver- 
_  ence,  the  grey  matter  of  the  medulla  is  exposed,  so  that  the  floor 
of  the  fourth  ventricle  (of  which  the  restiform  bodies  and  the 
posterior  pyramids  assist  in  forming  the  lateral  boundaries)  is 
mainly  com|X)scd  of  grey  matter.  Near  the  commencement  of 
each  restiform  body  there  is  easily  recognizable  an  eminence  inter- 
twsed  between  the  restiform  body  and  the  groove  which  separates 

from  the  lateral  tract ;  this  eminence,  narrow  at  first,  is  known 
\h.c  funiculus  of  Rolando,  but  it  soon  enlarges  to  form  a  con- 

jerable  prominence,  called  the  tubercle  of  Rolando.     The  resti- 

>rni  body  on  a  transverse  sertion  is  wedge-shajxrd,  and  hence  it  is 
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sometimes  called  the  funiculus  cuneatus ;  near  the  level  where  the 
two  bodies  diverge,  each  presents  an  enlargement,  known  as  the 
cuneate  lubtrcU.  The  restiform  bodies  consist,  as  before  said,  of 
white  fibres  derived  from  the  posterior  and  lateral  columns  of  the 
cord  ;  in  its  interior  is  some  grey  matter  continuous  with  that  in 
tlie  posterior  part  of  the  cord. 

The  posterior  pyramids  {funiculi graciles)  are  two  slender  white 
columns  on  each  side  of  the  posterior  median  fissure,  and  are  the 
continuations  upwards  of  the  posterior  median  columns  of  the  spinal 
cord.  Ascending,  they  diverge  and  thus  form  the  apex  of  the 
fourth  ventricle.  At  their  point  of  separation  the  jjoslerior 
pyramids  enlarge  and  form  the  clava,  after  which  they  rapidly 
taper  off  and  run  up  on  the  inner  side  of  the  restiforra  bodies, 
which,  however,  they  soon  leave,  and  are  continued  upwards  into 
the  cerebrum,  along  the  floor  of  the  fourth  ventricle. 

Emerging  from  the  anterior  median  lissure  may  be  noticed  some 
superficial  transverse  white  fibres,  which  cross  over  the  anterior 
pyramids  and  the  lower  extremity  of  the  olivary  bodies ;  these 
are  known  as  the  arciform  fibres  of  Rolando  (Fig.  262),  and 
they  pass  upwards  to  join  the  restiform  body.  They  are  probably 
connected  with  white  fibres  which  run  horizontally,  constituting 
an  imperfect  septum  between  the  two  halves  of  the  medulla,  and 
may  be  seen  when  a  longitudinal  section  is  carefully  made  through 
its  middle.  The  majority  of  these  septal  fibres  enter  the  olivary 
bodies,  and  then  emerging  through  the  grey  matter  of  the  corpos 
dentatum,  become  continuous  with  the  t'lbres  of  the  restiform 
bodies  and  lateral  tracts  ;  others  pass  out  from  the  [>osterior  fissure 
and  wind  round  the  restiform  bodies.  These  latter  fibres  are  the 
transverse  stride,  seen  on  the  floor  of  the  fourth  ventricle,  some  of 
which  form  the  roots  of  the  auditory  nerves. 

The  lower  portion  of  the  fourth  ventricle  can  now  be  seen, 
bounded  laterally  by  the  diverging  posterior  pyramids  and  the 
restiform  bodies,  the  floor  being  formed  by  the  grey  matter  of  the 
medulla,  .^s  only  part,  however,  can  be  examined  in  the  present 
stage,  the  full  consideration  of  the  fourth  ventricle  is  deferred  to* 
later  stage  in  the  dissection  of  the  brain  I  p.  701). 

,,.         „  ,     These  are  among  the  most  complicated  rarts 

Mmute  Structure  of        /•  .1,  .1  .  v~i  jr7.:_ 

Medulla  Ob-  °^  '"^  central  nervous  system.     They  contain 

longata.  white  and  grey  matter  intermixed.     The  white 

matter  consists,  in  part,  of  the  continuation 
upwards  of  the  longitudinal  fibres  of  the  cord  ;  in  part,  of  hori- 
zontal fibres. 


The  anterior  columns  of  llie  cord   (Fig.   164),  hariDg 
reached  the  lower  part  of    the   medullu  «r* 

not  continued  straight  through  it,  but  diverge  from  each  other,  tieiDj;  :  '7 


Anterior  Pyramids. 
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the  deep  fibres  of  the  laterkl  columns,  which  here  cross  over  and  fonn  the  decusta- 
tioD  of  the  anterior  pyramids.  In  their  further  progress  the  filires  of  the  anterior 
columns  are  arranged  thus :  some  of  Iheni  run  up  am.)  form  the  outer  portion  of 
their  own  pyramid;  some  of  them  pass  deeply  beneaih  the  pyramiil  to  constitute 
the  lonijiludinal  fibres  of  the  reticularis  allia  ;  these  fibres  are  continued  upwards 
into  the  cerebrum;  some  ascend  beneath  tlie  olive  to  join  the  rcsliform  body  and 
thence  to  the  cerebellum  ;  another  and  larger  fasciculus  passes  upwards,  and,  after 
embracing  the  olive,  reunites  to  form  a  single  bundle ;  this,  joined  by  fibres  (olivary 
/asiicnliis)  from  the  olive,  ascends  under  the  name  of  \.\m  filltl  of  Krit,  over  the 
superior  crus  of  the  cerebellum,  to  pass  to  the  corpora  quadrigemina  and  the 
cerebral  hemispheres  (Fig.  264). 

ITie  lateral  columns  on  reaching  the  medulla  are  dis- 
L.ateral  Tracts.  posed  of  in  three  ways,  as  follows : — some  of  its  fibres, 

the  iHlfrnal,  come  forward  between  the  diverging  an- 
terior columns,  decussate  in  the  middle  line,  and  form  part  of  the  pyramid  ol  the 
opposite  side  ;  others,  the  rzlernal,  ascend  with  the  restiform  Vx>dy  (or  tract)  to 
the  ccrelwllum ;  a  third  set,  the  middle,  ascend  beneath  the  olivar)-  lx)dy,  along 
the  floor  of  the  fourth  ventricle  (concealetl  by  its  superficial  grey  matter)  as  the 
/asfirulus  teres,  and  are  continued  along  the  upper  part  of  the  cms  cerebri  into 
the  cor|)ora  quadrigemina  and  optic  thalamus. 

The  olivary  bodies  are  composed  externally  of  while 
Olivary  Bodies.  matter  ;  but  if  a  transverse  section  be   made  into  them 

their  interior  presents  an  undulating  line  of  yellowish- 
brown  Colour,  called,  from  its  zigzag  shape,  the  (or^us  dtnlatum  or  the  MUcUus 
»/  the  olivary  body.  It  forms  an  interrupted 
Circle,  incomplete  at  its  upper  and  inner  side, 
so  that  it  allows  the  entrance  of  a  bundle  of 
while  fibres — olivary  peduncle — from  the  me- 
dulla behind  the  anterior  pyramid.  The  pe- 
duncular fibres  pass  in  various  directions : 
some  pass  into  the  grey  matter ;  some  pass 
llirough  il  and  join  the  resliform  body,  under 
the  name  of  the  internal  arcuate  fibres;  and 
some  passing  between  the  fibres  over  the  oli- 
vary body,  come  lo  the  surface  and  curve  round 
it,  forming  the  external  arcuate  fibres.  Two 
other  isolated  grey  nuclei  may  be  recognised 
in  this  transverse  section,  one  on  the  inner  side 
of  and  the  other  behind  the  corpus  deiilatum  : 
these,  called  the  accessory  olivary  nuclti,  are 


linear  in  shape,  and  are  about  j',  of  an   inch 


}  ..... 


(2  mm.^  in  length  ;  the  root-fibres  of  the  hypo- 
glossal nerve  pass  between  the  inner  nucleus 
and  the  corpus  dentatum,  to  emerge  between 
the  anterior  pyramid  and  the  olivary  body. 

The  posterior 
Restiform  Bodies.  columns  are  con- 
tinued upwanis  under 
the  name  of  the  resliform  bodies  along  the 
back  of  the  medulla.  At  the  apex  of  the 
fourth  ventricle  they  diverge  from  each  other 
and   receive  bundles  of  accessory  fibres  from 

the  anterior  pyramids  and  the  lateral  tracts,  and  are  continued  partly  into  the  cere- 
bellum, forming  its  inferior  crura,  and  partly  as  the  fasciculi  teretes  along  the 
Kr  of  the  fourth  ventricle  into  the  cerebruin. 


Fig.  d^. — L>iACRAM  t)p  Tim  CMUKSRor 
TKK  Hfiwrx  iMiiaL;(;n  thk  Mruuula 
Omlohcata. 

I.  Anterior  Column,  -a.  lateral  column. 
J  I'nAicrior  coluniti.  4.  Cofttcrlor 
median  column  of  the  «|un.il  cortl  5. 
Anlcrior  pyramid  6  Ke^itfortn  body. 
7.  Po4!eriur  pyramid.  8.  FuAciculus 
teres.  9  Inferior  cru*  of  the  ceTcbel- 
liim.  10  To  the  corpora  ipiddricemina. 
n.  Cru*  cerebri. 
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Posterior  Pyramids. 


The  foile'  tor  pyramids  are  the  cootioualioDS  upwards  of 

the  posterior  median  columns  of  Ibe  spinal  cord;  and, 

like  the  resliform  body,  each  divides^  into  two  fasciculi, 
cue  of  which  ascends  and  helps  to  form  the  inferior  crus  of  ibe  cerebelluro,  the 
other  runs  up  with  \\tt  fasciculus  teres. 

The  horizontal  fibres  in  the  medulla  oblongata  were 
Septum  or  Raphi.         first  accurately  described  by  Stilling  and  Rolando,  and 

subsequently  by  Clarke  and  others.  .Some  of  them  form 
a  septum  and  divide  the  medulla  oblongata  into  symmetrical  halves;  some  run 
longitudinally  and  others  obliquely.  The  fibres  which  run  from  the  dorsal  to  the 
veiilral  surface  of  the  medulla— yfiirrf  recta: — (lass  outwards,  in  front,  from  the 
anterior  median  fissure,  and  are  continuous  wilh  the  superficial  arched  fibres  of 
Rolando;  while  behind  they  are  continuous  with  the  fibres  of  the  fasciculi  graciles 
and  their  grey  nuclei.  The  longitudinal  fibres  run  vertically  and  are  derived  from 
the  arcuaie  fibres  and  the  fibrit  recta;  which  have  altered  their  direction.  The 
oblique  fibres  consist  of  the  <leep  arcuate  fibres  which  enter,  or  come  out  of  the 
septum,  and  then  pass  lo  the  outer  part  of  the  medulla.  Some  fibres,  again, 
are  transverse  commissural  fibres,  and  pass  into  the  opposite  anterior  pyramid 
or  the  formatio  reticularis,*  and  eventually  assume  a  longitudinal  direction. 

Although   in    the   lower  part  of  the  medulla  the  grey 

Grey  Matter  of  the         matter  in  its  interior  is  arranged  in  the  same  way  as  it  is 

Medulla.  in  the  spinal  coril,  yet  owing  to  the  course  of  the  decus 

sating  fibies  of  ihe  lateral  tracts  which  break  up  the 
anterior  grey  cornua  in  front,  and  to  the  diverging  restiform  bodies  and  posterior 
pyramids  behind,  the  grey  matter  in  the  upper  two-thirds  of  the  medulla  becooa 
altered  both  in  appearance  and  in  arrangement. 

The  grey  matter  of  the  anterior  cornua  soon  loses  its  cbaracteiislic  arrangement, 
as  it  becomes  detached  from  the  main  part  of  the  grey  matter  by  the  passage 
through  it  of  bundles  of  white  fibres  of  the  medulla.  At  the  lower  part  <A 
the  olivary  body  it  is  pushed  backwards  and  outwards  in  consequence  of  the 
increase  of  the  anterior  pyramids  and  the  olivary  bodies,  so  as  to  lie  in  Ihe  lateral 
part  of  the  medulla,  just  in  front  of  Ihe  posterior  horn,  and  constiltites  a  grey 
nucleus  called  the  nucleus  lateralis.  The  larger  portion  of  the  grey  matter  of  the 
anterior  cornu  is  intersected  by  white  fibres  and  becomes  broken  up  into  an  inter, 
lacement  of  fibres  and  nerve-cells,  forming  \\\t  formatio  reticularis. 

The  grey  matter  of  the  posterior  cornua  becomes  largely  increased  in  the  a[>t>eT 
part  of  the  medulla.  At  first  the  posterior  cornua  are  pushed  out  w arils  by  the 
restiform  bodies,  and  sub.sequcutly  by  the  posterior  pyramids,  so  that  they  he  at 
right  angles  to  the  posierior  median  fissure.  At  Ihe  same  time  the  caput  cornu 
posterioris  enlarges,  and  later  on  forms  a  prominent  grey  mass,  the  tuieriii  jf 
/■p/dHiAi,  which  iiecomes  separated  from  the  chief  part  of  the  grey  mallet  by  betng 
intersected  by  transverse  and  longitudinal  while  fibres.  Internal  lu  the  luhicrtle 
of  Rolando,  there  are  situated  masses  of  grey  matter  in  the  resliform  bodin  and 
the  |>osterior  pyramids,  constituting  their  nuclei.  Higher  up  on  a  level  vtiih  the 
middle  of  the  olivary  body  we  find  internal  to  the  grey  matter  uf  Ihe  pocterigt 
pyramid  (nucleus  gracilis)  the  nuclei  of  origin  of  the  two  portions  of  the  pneunw- 
gastric  nerve  and  of  the  hypoglossal  nerve,  the  hitler  being  nearest  the  mlilJIe 
line. 

The  central  canal  gradually  approaches  the  posterior  surface  of  the  medatia, 
and  above  the  middle  of  it  opens  out  to  form  the  median  groove  in  the  Oocii  <i 


*  The  formntio  retirularis  comprises  Ihe  anterior  and  lateral  pom  of  (be  med- 
ulla, and  consists  of  intersecting  fibres  which  cross  each  other  at  right  anglet, 
some  being  longitudinal  and  some  transverse  in  their  direction. 
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the  fourth  ventricle.     On  each  side  of  the  groove  we  find  a  collection  of  grey 
matter  which  enlarges  in  the  upper  part  and  constitutes  the  nuctiiis  teres. 

The  nuclei  of  the  origins  of  the  spinal  acce'^sory,  the  pneumugostric,  and  the 
glosso-pharyngeal  nerves,  will  be  dcscribeil  sulisequemly. 

PONS  VAROLII. 

The  pons  Varolii,  or  tuber  annulare,  is  the  convex  eminence  of 
transverse  white  fibres  (Fig.  262)  which  is  situated  at  the  base  of 
the  brain  immediately  above  the  medulla  oblongata.  It  rests  upon 
the  basilar  groove  of  the  occipital  and  the  sphenoid  bones.  Its 
upper  margin  is  convex  and  well  defined,  and  arches  over  the  crura 
cerebri ;  the  lower,  also  well  defined,  is  nearly  straight,  being  sepa- 
rated from  the  medulla  by  a  transverse  groove.  Laterally,  the  pons 
becomes  narrower,  in  consequence  of  its  transverse  fibres  being 
more  closely  aggregated  ;  these  enter  the  anterior  and  under  part  of 
the  cerebellum,  constituting  its  middle  peduncle.  Along  the  middle 
runs  a  shallow  groove,  broader  in  front  than  behind,  which  lodges 
the  basilar  artery.  If  the  pia  mater  be  removed,  we  observe  how 
the  superficial  fibres  pass  transversely  to  connect  the  two  hemi- 
spheres of  tlie  cerebellum.  Throughout  the  mammalia  the  size  of 
the  pons  bears  a  direct  ratio  to  the  degree  of  develojiment  of.  the 
lateral  lobes  of  the  cerebellum ;  therefore  it  is  larger  in  man  than 
in  any  other  animal.* 

The  pons  consists  of  four  layers  of  alternating  transverse  and 
longitudinal  white  fibre*;,  intermingled  with  more  or  less  grey  matter, 
which  is  chiefly  found  on  its  upper  surface,  where  it  forms  part  of 
the  floor  of  the  fourth  ventricle. 

The  superficial  l/iyer  of  white  fibres  is  transverse,  connecting  the  cerebellar 
hemispheres;  the  middle  fibres  pass  transversely  acioss,  the  inferior  ascend 
slightly,  while  the  superior  pass  backwards  and  outwards  10  enter  the  cerebellum. 

The  secoiiii  layer  consists  of  longitudinal  fibres  which  are  the  continuation  of 
the  fibres  of  the  medulla  oblongata  in  their  passage  to  the  cerebrum.  It  is  mainly 
composed  of  fibres  derived  from  tlie  anterior  pyramids  which  pass  up  to  form  the 
superficial  fibres,  crus/a,  of  the  crura  cerebri. 

The  /*/>(/  /njfer  is  formed  of  transverse  fibres,  which,  from  their  peculiar 
arraDgemeiil  take  the  name  o{ Irafitiium;  the  fibres  in  their  course  outwards  pass 
round  in  front  of  the  superior  olivary  nuclei,  then  across  the  fasciculi  of  the  facial 
nerves,  and  lastly  in  front  of  the  ascending  rools  of  the  fifth  nerves  to  enter  the 
middle  peduncle  of  the  cerebellum. 

The  dieftst  and  uppetmost  layer  is  composed  of  longitudinal  nerve-fibres; 
those  derived  from  the  olivary  fasciculi  divide  into  two  bundles,  one  ascending  to 
the  corpora  quadrigemina,  the  other  passing  to  the  cerebrum;  and  those  derived 
from  the  lateral  and  posterior  columns  of  the  cord,  which,  with  a  fasciculus  from 
the  fillet,  form  the  fasciculi  tcretes  in  the  floor  of  the  fourth  ventricle,  and  pass 
upwards  to  form  the  tegmenta,  or  deeper  ]iortions  of  the  crura  cerebri. 


r 

I 
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*  Birds,  reptiles,  and  fishes  have  no  pons,  as  there  are  no  lateral  lobes  to  the 
cerebellum. 
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The  grey  matter  ii  chiefly  aggregated  at  the  posterior  part  of  the  poos,  and 
varies  in  thickness  in  different  sections.  Thus  a  section  through  the  middle  of  the 
pons  will  show  the  following  nuclei  of  grey  matter,  beginning  from  the  cenlnl 
groove  and  passing  outwards:  a  small  intermediate  portion  of  the  facial  ncnc, 
Uie  large  nucleus  of  the  sixth,  the  facial  nerve,  the  large  superior  nacli?us  of  the 
auditory  nerve;  while  below  we  notice  the  superior  olivary  nucleus,  the  nuclet» 
[of  the  facial  nerve,  and  externally  the  grey  substance  of  Rolando,  enclosing  the 
ascending  root  of  the  fifth  nerve. 

The  pons,  like  the  medulla  oblongata,  has  an  imperfect  median 
septum  composed  of  horizontal  fibres,  some  of  which,  at  the  ante- 
rior border,  surround  the  crura  cerebri. 

THE  CEREBRUM. 

The  cerebrum  in  man  is  so  much  more  developed  than  the  other 
parts  of  the  encephalon  that  it  completely  overlies  them,  and  forms 
by  far  the  largest  portion.  It  is  oval  in  form  and  convex  on  its 
external  aspect.  It  is  divided  in  the  middle  line  into  two  sym- 
metrical parts,  termed  the  right  and  left  hemispheres,  by  the  deep 
longitudinal  fissure,  which  is  occupied  by  the  falx  cerebri  (p.  3a).* 
The  cerebrum  is  composed  of  numerous  parts — viz.,  of  certain 
internal  ganglionic  masses,  the  corjiora  striata,  optic  thalami,  and 
corfxjra  quadrigemina ;  of  commissural  white  fibres,  the  fornix, 
corpus  callosum,  and  the  commissures  of  the  third  ventricle  ;  of 
the  pineal  and  pituitary  bodies ;  and,  lastly,  of  the  two  later»l 
hemispheres,  which  overlie  and  conceal  the  parts  previously  men- 
tioned. 

Tile  cerebrum  rests  upon  the  anterior  and  middle  fossse  of  the 
base  of  the  skull,  and  the  tentorium  cerebelli.  There  are  three 
surfaces  to  each  hemisphere :  an  external  or  convex;  an  inner  o: 
median  ;  and  an  inferior,  interrupted  by  the  fissure  of  Sylvius. 

By  widely  separating  the  two  hemispheres  at  the  longitudinal 
fissure  (the  brain  being  in  its  natural  position),  we  discover  thit 
they  are  connected  in  the  middle  by  the  transverse  white  commis- 
sure, called  the  corpus  callosum.  In  front  of,  and  behind  this  aiass, 
the  longitudinal  fissure  extends  to  the  base  of  the  brain. 

The  cerebral  hemispheres,  viewed  from  above,  form  an  ovoid 
mass,  broader  in  front  than  behind,  and  convex  to  correspond  with 
the  vault  of  the  calvarium.  Their  surface  is  mapped  out  by  tortn- 
ous  eminences  termed  convolutions  {gyri),  se^xHed  from  each  other 

•  Examples  are  occasionally  met  with  where  tlie  longitudinal  fisstire  b  not 
exactly  in  the  middle  line,  the  conseituence  of  which  want  of  symmetry  (»,  illal 
one  hemisphere  is  larger  than  the  other.     Bichal  ( AV.^i^r.-frt/ir  i    '  «r 

In    Vie  el  la  Mori,  Paris,  1829)  was  of  opinion  thai  this  anom^  >  a 

deleterious  influence  on  the  intellect.     It  was  remarkable  thai  the  e^.iiu>u.>i.  n  »f 
his  own  brain  after  death  went  to  prove  the  error  of  his  lhe<5ry. 
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deep  furrows  (su/cf),  which  extend  to  a  variable  depth.     Many 

the  sulci  are  occupied    by  large  veins  in    their  course  to    the 

sinuses  ;  others  are  filled  with  a  subarachnoid  fluid.     The  convolu- 

kns  are  folds  of  the  brain,  and  their  outer  surface  consists  of  grey 

Mter,  so  that  the  extent  of  the  grey  substance  is  thus  very  largely 

eased  ;  the  grey  matter  here  is  called  the  cortical  substance. 
ke  interior  of  the  convolutions  consists  of  white  nerve  substance. 
be  convolutions  are  not  symmetrical  on  both  sides,  although  they 
plow  a  somewhat  similar  arrangement.     The  number,  arrange- 

it,  and  depth  of  the  convolutions  vary  somewhat  in  difTercnt 
lividuals,  and,  to  a  certain  extent,  may  be  considered  an  index 
[the  degree  of  intelligence.* 

'The  depth  of  the  sulci  between  the  convolutions  varies  in  differ- 
ent brains,  from  an  inch  to  half  an  inch  (2.5  cm.  to ij  mm.) ;  hence 
^follows  that  two  brains  of  equal  size   may  be  very  unequal  in 
int  of  extent  of  surface  for  the  grey  matter,  and  therefore   in 
Dount  of  intellectual  cajiacity.     Under  the  microscope  the  corti- 

layer  is  seen  to  consist  of  four  layers — two  of  grey  alternating 
th  two  of  white — the  external  layer  being  always  while.  These 
fers  are  not  equally  thick  in  all  situations,  and  in  some  parts  six 
jers  may  be  demonstrated,  owing  to  the  interpolation  of  a  layer 
I  white  substance  in  the  outer  stratum  :   these  are  chiefly  seen  near 

corpus  callosum  and  in  the  occipital  lobe.f 

3me  of  the  sulci,  from  their  depth,  regularity,  and  early  period 
[development,  are  termed  the/r;w</r)' or  interlobular  fissures, itx\A 
ipout  the  surface  of  the  cerebrum  into  five  lobes.  Of  these  sulci 
tre  are  three  :  the  fissure  0/ Sylvius,  ihe  fissure  of  Rolando  qx  cen^ 
tl  fissure,  and  Vnn  parietoocci/'ital fissure  (Fij;.  265). 
VD^c  fissure  0/ Sylvius  is  seen  on  the  base  of  the  cerebrum,  where 
receives  the  lesser  wing  of  the  sphenoid  bone.     It  begins  outside 

locus  perforatus  anticus,  as  a  deep  triangular  de])ression — valle- 
'ia  Sy/vii — and  then  curves  outwards  as  a  dee])  cleft  to  the  exter- 

surface  of  the  cerebrum  ;  it  divides  into  two  rami — an  ascending 
vertical,  about  an  inch  {2.^  cm.)  in  length,  and  a  posterior  or 
izontal  ramus,  which  passes  backwards  and  slightly  upwards,  and 


>  Those  who  wish  to  invesiigate  ihe  cerebral  convolutions  in  their  simplest  form 
Ilhe  lower  classes  of  mammalia,  and  to  trace  them  through  their  successive 
wlopmcnt  and  arrangement  into  groups  ns  we  ascend  to  the  higher  classes,^ 

uld  consult  Leurct,  Analomie  comfarle  Ju  Syslime  Servetix  tonsidcrlc  Jam 
\  Ritpfiirli  avfc  V Intdligrnce,  Paris,  1839;  also  Foville,  Trtiitl  dt  FAnat.  liu 

\timt  Ntrftux,  Syt..  Paris,  1844.  The  convolulions  of  llie  human  brain  havr 
described  by  liclcer.  On  the  Cnnvilutiom  of  the  hMman  liniin,  1873;  and 

Turner,  The  Con-.io/Hlions  of  th<  Human  Brain  tn/Mj^rafhuitlly  ioniiJtrtJ, 
Tin.  tS66. 

'  Kor  an  account  of  these  ltmio.T,  see  Lockhart  Clarke,  ProcttdiHgt  of  Ikt 

ral  Society,  1863. 
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ends  at  the  posterior  third  of  the  cerebrum  by  a  bifid  extremity. 
Within  the  fissure,  near  its  commencement,  a  series  of  convolutions 
may  be  seen  deeply  placed  ;  these  are  called  the  gyri  operii,  or  the 
island  of  Reil.  In  the  fork  between  the  two  rami  of  the  Sylvian 
fissure  are  several  convolutions,  which  have  been  termed  by  Broca 
the  operculum  of  the  insula. 
Thejissure  of  Rolando  or  central  fissure  (Fig.   265,  a)  runs  ob- 


PlG.  963. — View  OP  TRI  CoMVClLUriONS  AND  FlsSUKia  or  TKI    KXTBRMAL  $VBVAC«  U9  Vk* 

Bkain  (LKrr  Si  on). 


Fissure  of  Rolando,  n.  Fiuurc  of  Sylvius. 
IIaI  fl^sur«.  c.tn.  Caliosr>.ni:irf;inal  fissure, 
itat   lobe.    T.s.  Temporo-sphrnoidal   lobe. 


ln(cr-pariet.«l 
Froiit.O  lohc, 
A.r.  AACciulini:    f 


cending  p.irie(at  coiivoliilion.  /(./-t/j  Superior,  tuiiMl' 
frcparaled  by  the  superior  and  inferior  frontul  sulci.  / 
convolution*.,  separated  by  the  liiter'parletAl  (issiire.  ..). 
occipital  fissures.    t\,tt^i.  Superior,  middle,  and  lnfcn>>r  tcnt^n 
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liqnely  over  the  outer  convex  surface  of  the  hemisphere.  It  com- 
mences close  to  the  longitudinal  fissure  about  its  middle,  from 
which  it  is  separated  by  the  marginal  convolution.  It  then  nins 
obliquely  downwards  and  forwards,  and  terminates  a  little  above 
the  fork  of  the  Sylvian  fissure.  As  seen  in  Fig.  266,  the  two  fiuures 
form  a  V-shape,  failing  to  be  joined  at  the  angle.  Tl. 
formed,  in  early  fcctal  life,  by  a  large  vein,  which  su 
atrophies,  and  is  rarely  bridged  over. 
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The pariefo-oeeipital fissure  (Y\g.  266,  P.O./.)  is  seen  on  the  median 
surface  of  the  hemisphere,  towards  its  posterior  part.  It  begins  as 
a  deep  cleA  on  the  median  surface,  about  half  an  inch  (/j  mm.) 
behind  the  corpus  callosum,  then  ascends  nearly  vertically,  and 
.  ends  on  the  external  aspect  of  the  cerebrum,  about  an  inch  (2.J 
cmJ)  beyond  the  longitudinal  fissure ;  this  latter  ix>rtion  taking 
the  name  of  the  external parieto-occipital fissure. 


Fig.  966. — CoMVOLUTtoiis  op  tub  Ui'fFK  SuKt-'ACR  or  Till-:  IIhain. 

A.  Fiuure  of  Rolando,  a. P.  Ascending  frontal  convolution.  A.r.  Ascending  parietal  convo- 
lution, s  M.  Stipra-marginAl  convolution,  l>elow  which  is  the  .tubular  i;yrus.  v.n./.  Parieto- 
occipital fissure,  p.  Frtmtal  lolie.  p.  Parietal  lolie.  o.  (Xcipit.d  lohe.  /\,/i,/i.  Su{ierior, 
middle  and  inferior  frontal  convolutions,  fi.r^.  Superior  and  infetior  parietal  convolutions. 
n1.n2.oj.  Superior,  middle  and  interior  occipital  coiivoliiti<ui<.  C.Mi.y.  Calloso-tnarginal 
fi-sstire. 

The  fissure  of  Sylvias  is  first  seen  almat  the  midtlle  of  the  third  month  of  fcetal 
life,  >nil  is  caused  by  the  extension  backn-arils,  and  foMing  ui>on  itself,  of  the 
mantle  ;  the  fissure  of  Kolantlo  lief;ins  to  lie  developed  about  the  fifth  month ;  and 
the  parieto.occipital  fissure  between  the  third  and  fourth  month  of  uterine  life. 

The  primary  fissures  form  the  boundaries  of  the  various  lobes  of 
which  each  hemisphere  is  composed. 

The  frontal  lobe  is  that  part  of  the  front  portion  of  the  cere- 
brum, bounded  behind  by  the  fissure  of  Rolando,  below  by  the 
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anterior  part  of  the  fissure  of  Sylvius,  and  on  the  median  plane  by 
the  calloso-marginal  fissure.  Its  inferior  part  rests  on  the  anterior 
fossa,  and  is  called  the  orbital  surface,  while  its  convex  external 
surface  is  called  \.\\t  frontal  surfact. 

The  convolutions  on  its  frontal  surface  are  four  in  number :  The 
ascenilingfrontal convolution  (Fig.  265,  a.f.)  which  bounds,  in  front, 
the  fissure  of  Rolando,  and  is  usually  connected  above  and  below 
the  fissure  with  the  ascending  parietal  convolution ;  the  union 
below  forming  the  operculum,  the  union  above  part  of  l\\e paracen- 
tral lobule  ;  the  upper  and  the  lower  union  of  these  two  convolu- 
tions thus  shut  off  the  fissure  of  Rolando  from  joining  the  fissure  of 
Sylvius  below,  and  the  longitudinal  fi>sure  above. 

The  superior,  middle,  and  inferior  frontal  convolutions  (Fig.  265, 
/,,/j,/^)  course  nearly  horizontally  ;  the  superior  runs  along  the 
margin  of  the  longitudinal  fissure,  the  inferior  along  the  lower 
border  of  the  lobe,  arching  over  the  ascending  ramus  of  the  Sylvian 
fissure  ;  the  middle  is  placed  between  these.  In  front  of  the  ascend- 
ing frontal  convolution  is  a  vertical  f\i.%\\re,  pracentral sulcus,  which 
prevents  the  frontal  convolutions  joining  the  former  convolution. 

The  sulci  which  map  out  the  frontal  convolutions  are  two,  the 
superior  and  inferior  frontal  sulci. 

On  the  orbital  surface  there  is  a  deep  sulcus,  the  tri-radiate sulcus, 
whose  rami  pass  forwards,  outwards,  and  backwards,  mapping  this 
surface  out  into  internal,  anterior,  and  posterior  orbital  convolu- 
tions (Fig.  267,  7>.  X.). 

On  this  surface  also  we  find  the  olfactory  lobe,  lodged  in  a  deep 
cleft,  the  olfactory  sulcus  (Fiy.  267,  Olf.  s.),  and  although  it  will 
be  described  under  the  cranial  nerves,  it  is  strictly  a  cerebral  lobe, 
for  it  is  developed  as  a  distinct  outgrowth  from  (he  anterior  cere- 
bral vesicle;  moreover,  in  early  foetal  life  it  possesses  a  cavity  con- 
tinuous with  the  general  ventricular  cavity  of  the  brain. 

The  parietal  lobe  (Fig.  265,  p)  is  placed  between  the  fissure  of 
Rolando  and  the  external  parieto  occipito  fissure,  and  is  bounded 
below  by  the  horizontal  limb  of  the  fissure  of  Sylvius,  and  by  a 
line  continued  from  it  to  meet  one  passing  down  from  the  parieto- 
occipital fissure. 

The  convolutions  of  the  parietal  lobe  are  three:  The  ascenJinf 
parietal  convolution  is  bounded  in  front  by  the  fissure  of  Rolando, 
and  runs  parallel  with  the  ascending  frontal  convolution  in  front, 
which  it  joins  above  and  below  the  fissure. 

The  superior  parietal  convolution  (Fig,  265,  /)  is  placed  above 
the  interparietal  fissure,  and  courses  horizontally  backwards  ;  pos- 
teriorly it  runs  beneath  the  parieto-occipital  fissure,  and  is  connected 
with  the  superior  occipital  convolution  ;  this  is  known  as  the jSrst 
anneclent  convolution ;  this  convolution  is  also  seen  on  the  median 
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surface  of  the  cerebrum.  The  inferior  parietal  convolution  lies 
below  the  interparietal  fissure,  and  consists  of  two  portions:  one, 
the  su/>ra-marginal,  lies  in  front  of  the  [wsterior  ramus  of  the  Syl- 
vian fissure;  the  other,  the  angular  gyx\i%  lies  behind  the  fissure  of 
Sylvius,  and  bends  over  the  termination  of  the  parallel  sulcus;  the 
angular  convolution  is  connected  behind  wiih  the  occipital  convolu- 
tions by  the  secomi  3X\d  third anneclent  convolutions. 

The  interparietal  fissure  ascends  at  first  nearly  vertically,  and 
then  runs  horizontally  backwards  from  the  ascending  parietal  con- 
volution. 


FlO.»67. — CoKVOLUTtOKS  OF  THB    BaS«  OP  THK  CeRKKBLLUH, 

Oi/.».    Olfactory  fulciu.     Tr.s.  Trj.radiate  sulcus,      u.  Uncinate  convolution.      C*i./.  Col- 
caHne  fi»ur«.   Ti.TjjTi.   Superior,  middle,  and  Inferior  temporo-sphenoidj!  convolutions. 


The  occipital  lobe  (Fig.  265,  o)  consists  of  the  ])osterior  part  of 
the  hemispheres  behind,  bounded  in  front  by  the  external  parieto- 
occipital fissure,  and  by  a  line  continued  from  it. 
The  convolutions  on  the  external  surface  are  three  : 
The  superior,  middle,  and  inferior  occipital  convolutions  {J^'\g.  365, 
(?,,  o,,  f'j)  run  nearly  horizontally  backwards,  and  are  separated  by 
the  superior  and  inferior  occipital  fissures ;  anteriorly  these  convo- 
lutions are  continuous  with  the  parietal  and  teniporo-sphenoidal 
convolutions,  through  the  four  annectent gyri.     The  first  three  have 
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been  previously  described ;  the  lowest  or  fourth  connects  the  inferior 
occipital  with  the  inferior  temporo-sphenoidal  convolution. 

There  is  usually  a  small,  shallow,  vertical  fissure,  the  transvene 
occipital,  which  passes  down  behind  the  external  parieto-occipital 
fissure. 

On  the  median  plane  is  the  cuneate  lobule,  which  forms  part  of 
the  occipital  lobe,  and  will  be  described  further  on. 

The  teniporo  sphenoidal  lobe  is  bounded  in  front  and  above  by 
the  fissure  of  Sylvius  and  its  horizontal  ramus,  and  forms  that  part 
of  the  hemisjihere  which  occupies  the  middle  cerebral  fossa. 

The  convolutions  of  this  lobe  are  three: — 

The  superior  temporo-sphenoidal  (Fig.  267,  T,)  is  bounded  above 
by  the  horizontal  ramus  of  the  Sylvian  fissure,  and  below  by  the 
parallel  fissure  ;  it  is  continuous  behind  with  supra-marginal  and 
angular  gyri.  The  middle  temporo-sphenoidal  is  joined  behind  to 
the  angular  gyrus  and  to  the  middle  occipital  convolution  through 
the  third  annectent  gyrus  ;  the  inferior  is  connected  with  the  in- 
ferior occipital  convolution  through  the  fourth  annectent  gyrus. 

There  are  three  fissures  running  from  before  backwards,  the  supe- 
rior temporo-sphenoidal  or  parallel,  the  middle,  and  the  inferior. 

The  convolutions  and  fissures  of  the  median  and  tentorial  sur- 
faces can  only  be  properly  examined  by  making  an  antcro-posterior 
vertical  section  of  the  brain  through  the  longitudinal  fissure.  As 
this  would  spoil  the  brain  for  future  demonstration,  the  student  is 
recommended  to  examine  one  in  which  this  section  has  been  already 
done. 

The  fissures  to  be  examined  on  this  surface  are  the  calioso-mar- 
ginal,  the  internal  parieto-occipital,  the  calcarine,  the  collateral, 
amd  the  hippocampal  or  dentate. 

The  convolutions  are  the  praecuneus,  the  cuneate,  the  uncinate,  the 
marginal,  the  gyrus  fornicaius,  and  the  dentate. 

The  calloso-marginal fissure  (Fig.  268  cm.)  commences  beneath 
the  rostrum  of  the  corpus  callosura,  curves  in  front  and  round  the 
genu,  and  then  runs  nearly  parallel  with  the  anterior  two-thirds  of 
the  corpus  callosum ;  then,  changing  its  direction,  it  a'^ends 
obliquely  and  terminates  on  the  external  aspect  of  the  hemisphere, 
where  it  forms  a  deep  notch  immediately  behind  the  fissure  of 
Rolando. 

The  internal  parieto-occipital  fissure,  po,  passes  nearly  vertically 
downwards  and  joins  the  calcarine  fissure  at  an  acute  angle 

The  calcarine  fissure,  c,  begins  close  to  the  posterior  !)■  'lie 

cerebrum,  and  then,  running  nearly  horizontally  forwar.  cj 

by  the  preceding  fissure;  it  terminates  a  little  below  the  poumar 
border  of  (he  corpus  callosum.  It  corresp<:inds  with  the  hippocaai* 
pus  minor  in  the  posterior  horn  of  the  lateral  ventricle. 


CONVOLUTIONS   OF  THE   CEREBRUM. 


The  collateral  fissure  (Fig.  268,  C/./.)  is  situaltd  below  ihc  cal- 

irine  fissure,  and  runs  parallel  with  it.     It  separates  the  superior 

id  inferior  occipito-temporal  convolutions,  and  causes  the  eminen- 

collateralis  in  ihe  descending  horn  of  the  lateral  ventricle. 

The  hippocampal fissure  takes  its  origin  in  the  posterior  part  of 

iie  gyrus  fornicatus,  and,  passing  downwards  and  forwards,  it  ends 

fonning  the  notch  in  the  uncinate  gyrus.     It  corresponds  to  the 

ippKKannpus  major. 

The  prcecuneus  or  quadrate  lobule  (Fig.  268,  P.c),  is  bounded 

front  by  the  calloso-niarginal  fissure,  bthind   by  the  internal 
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C-  Corpui  cillofum.  A.9.  Ascending  Tronul  convolulion.  a.p.  ^(Cending  parietal  coitTolu* 
tioa.  P  o.  Pftrictu-occtpital  fit^ure.  p.c.  PnKcuneus  or  quadrate  lobe.  c.  Cuneus.  r. 
Calcarine  figure.  C^.  Collateral  fissure.  G.p.  Gyms  fornicatus.  cm.  Calloso-tnArginai 
6ssiire.  JS.  Superior  frontal  or  margiDal  convolulion.  OT.  Optic  thalamus,  p.  Pituitary 
liodjr.  .r'c.  Dentate  convolution,  tfi^.  Gyrus  occipito-temporafis  lateralis,  to^.  Gyrus  oc. 
cipilo-tcnporalis  medialis. 


irteto-occipital  fissure.     It  consists  of  numerous  convolutions,  and 
elongs  to  tlie  parietal  lobe. 

The  cuneate  lobule  (Fig.   268,  c)  is  triangular  in  shape,  and  is 
tuated  between  the  converging  internal  ]),irieto-occipital  and  cal- 

carine  fissures.     It  is  part  of  the  superior  occipital  convolution. 
The  ^rus  fornicatus  (Fig.  268,  g.f.)  begins  in  front  of  the  locus 

perforatus  anticus,  and  winds  around  the  corpus  callosum,  keeping 
iose  to  its  upper  surface.  It  curves  around  its  posterior  free  border, 
id  is  continuous  below  with  the  uncinate  gyrus.  Between  this 
involution  and  the  corpus  callosum  is  a  well-marked  furrow,  which 
gmetimcs  takes  the  name  of  the  ventricle  of  the  corpus  ca/fosum. 
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The  part  of  the  convolution  that  forms  the  boundary  of  this  ven- 
tricle is  termed  the  labium  cerebri. 

The  dentate  convolution  {^fascia  dentcUa,  Fig.  a68,  //<•)  is  the  grey 
convolution  lying  in  the  dentate  fissure,  and  takes  its  name  from 
the  notched  appearance  it  presents,  owing  to  the  arrangement  of 
the  clioroid  arteries  as  they  |>a^s  in  through  the  fissure  into  the  de- 
scending horn  of  the  lateral  ventricle. 

The  uncinate  gyrus  (Fig.    267,   u)   is  the  anterior  part  of  the 
superior  occipito-iemporal  convolution,  which  ends  in  a  peculiar 
I.  hook-like  process  at  the  front  of  the  temporo-sphenoidal  lobe. 

The  inferior  occipito-tein[>oral  convolution  (Fig.  268,  lo^)  is  situated 
between  the  collateral  and  the  inferior  temporo-sphenoidal  fissures, 
and  runs  backwards  to  the  fwsterior  border  of  the  cerebrum. 

The  mari^inal  convolution  skirts  the  longitudinal  fissure  from  the 
locus  perforatus  anticus  as  far  as  the  termination  of  the  calloso- 
marginal  fissure.  It  is  frequently  indented  by  secondary  furrows, 
and  usually  is  joined  to  the  gyrus  fornicatus. 

The  island  of  Reil,  or  the  central  lobe,  lies  deeply  in  the  fissure  of 
Sylvius,  not  far  from  its  commencement.  It  is  triangular  in  sha[>e, 
the  apex  being  close  to  the  anterior  perforated  spot,  and  from  it 
radiate  outwards  five  or  six  short  convolutions  (gyri  operti),  which 
are  separated  from  the  operculum  by  a  deep  fissure.  In  the  normal 
position  of  the  brain  it  forms  the  floor  of  the  lenticular  nucleus  of 
the  corpus  striatum.  It  appears  very  early  in  fcetal  life,  and  is  at 
first  very  prominent,  but  subsequently  becomes  closed  in  by  tht 
increasing  development  of  the  temporo-sphenoidal  lobe. 

The  several  objects  seen  at  the  base  of  the 

pTns  at'th? Base      ^^^'"  ^''o*''*^  """^  ^  examined,  proceeding  in 

of  the  Brain.  order  from  the  front  (Fig.  269).     In  this  de- 

scription   the   cerebral   nerves  are   omitted. 
These  will  be  examined  hereafter. 

In  front  we  notice  the  triangular  frontal  lobes,  separated  from 
each  other  by  the  longitudinal  fissure,  and  bounded  behind  by  the 
fiisure  of  Sylvius. 

In  the  middle  line,  dividing  the  frontal  lobes,  is  the  longi- 
tudinal fissure.  By  gently  separating  these  lobes,  we  ex))06e  the 
corpus  callosum,  or  the  great  transverse  commissure  which  con- 
nects the  two  hemispheres  of  the  cerebnmi.  Continued  tuckw^rds 
and  outwards  on  each  side  from  the  corpus  callosum  to  the  fis>ure 
of  Sylvius  is  a  white  band,  the  |>eduncle  of  the  corpus  callosum. 
Extending  from  the  corpus  callosum  to  the  optic  commissure  is  a 
thin  grey  layer,  the  lamina  cinerea.  Between  the  frontal  and 
temporo-sphenoidal  lobes  is  the  fissure  of  Sylvius,  which  lodges 
the  middle  cerebral  artery.  The  optic  commissure,  formed  by  the 
union  of  the  two  optic  tracts,  is  seen  in  the  middle  line  behind  the 


the      i 
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ftmina  cincrea.  At  the  root  of  the  fissure  of  Sylvius  is  the  locus 
perforatus  amicus.*  Irnmedtately  behind  the  optic  commissure  is 
a  slight  prominence  of  grey  matter,  the  tuber  cinereum  ;  from  this 
descends  a  conical  tube  of  reddish  colour,  the  infundibiilimi,  to  the 
apex  of  which   is  attached  the  pituitary  body.     Behind   the  tuber 
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Fig.  369. 


inereuni   are   two   round    white  bodies,  the   corpora    albicantia. 

posterior  to  these  is  the  locus  perforatus  posticus,  which  is  bounded 

thind  by  the  pons,  and  laterally  by  the  two  diverging  crura  cere- 


>  •  Cilled  perfcrnlus  from  ill  being  performled  by  a  iiuml)er  of  blood-vessels  for 
I  supply  of  ihe  corpas  strialum. 
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bri,  two  round  cords  of  white  substance  which  emerge  from  the 
anterior  border  of  the  pons.  Winding  round  the  outer  side  of  each 
crus  is  a  soft  white  band,  the  optic  tract. 

Examine  now  in  detail  the  various  objects  above  enumerated, 
most  of  which  are  shown  in  Fig.  269. 

The  longiluilinal  fissure  \s  visible  in  front,  where  it  separates  the 
two  frontal  lobes,  and,  by  lifting  up  the  cerebellum,  it  can  be  seen 
behind  dividing  the  occipital  lobes.  It  can  be  more  satisfactorily 
examined  later  on. 

'I'lie  lamina  cinerea  is  a  thin  layer  of  grey  substance,  which  runs 
backwards  from  the  termination  of  the  corpus  callosum,  and  passes 
above  the  optic  commissure  to  be  connected  with  the  tuber  cme- 
reuni.  Laterally,  it  is  continuous  with  the  grey  matter  of  the  two 
anterior  perforated  spots.  If  the  lamina  be  torn,  which  is  very 
easily  done,  an  oi>ening  is  made  into  the  anterior  part  of  the  floor 
of  the  third  ventricle. 

The  olfactory  lobe  lies  in  its  own  sulcus  on  the  orbital  surface, 
nearer  its  mesial  aspect. 

The  optic  commissure  is  placed  immediately  behind  the  lamina 
cinerea.  It  is  formed  by  the  junction  in  the  middle  line  of  the  two 
optic  tracts.  From  it  the  two  optic  nerves  can  be  traced,  running 
forwards  and  outwards. 

The  locus  perforatus  anticus  is  a  shallow  triangular  depression, 
placed  to  the  inner  side  of  the  commencement  of  the  fissure  of 
Sylvius.  It  is  bounded  in  front  by  the  two  diverging  white  roots, 
of  the  olfactory  lobe,  and  behind  by  the  optic  tract.  It  is  com- 
posed partly  of  grey  substance,  and  is  continuous  with  the  lamina 
cinerea  on  the  inner  side.  Crossing  it  is  seen  a  broad  white  band, 
the  peduncle  of  the  corpus  callosum.  This  space  is  pierced  by  a 
number  of  small  apertures  for  the  transmission  of  small  vesseb  to 
the  corpus  striatum  ;   hence  its  name. 

The  tuber  cinereum  (Fig.  269)  is  a  prominence  of  grey  matter 
immediately  behind  the  optic  commissure,  and  in  front  of  the 
corpora  albicantia.  It  forms  part  of  the  floor  of  the  third  ven- 
tricle, and  from  it  a  conical  tube  of  reddish  colour,  the  infundi- 
bulum,  descends  to  the  i>osterior  lobe  of  the  pituitary  body.  There 
is  a  large  collection  of  grey  matter  on  the  outer  side  of  the  tuber 
cinereum,  and  internal  to  the  optic  tract,  called  the  basal  optic 
ganx'lion,  from  which  fibres  pass  to  the  corresponding  optic  tract. 
^  The  pituitary  body  occupies  the  sella  turcica,  is   of  a  reddish- 

^ft  brown  colour,  and  consists  of  two  lobes.  Of  its  two  lol^es  the 
^H  anterior  and  larger,  is  concave  posteriorly,  to  receive  the  pos- 
^m  terior  lobe,  and  weighs  from  five  to  ten  grains  (}i  /a  ^i  pn^)- 
^»  The  two  lobes  consist  of  different  structure,  and  differ  in  their 
development;  the /w/^r/tfr  is  developed  downwards  from  the  third 
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rntricle,  and  is  hollow  ;  subsequently  there  is  a  large  increase  of 
jnncctive-tissue  structure  and  blood-vessels  in  it,  so  that  the 
»vity  is  usually  obliterated.  The  anterior  is  darker,  and  is  sur- 
Dunded  by  a  connective-tissue  capsule  ;  on  section  it  resembles  in 
Iructure  the  thyroid  gland,  being  composed  of  reticular  tissue,  with 
lumerous  cavities  filled  with  nucleated  cells  and  granular  matter; 
is  originally  developed  as  a  prolongation  from  the  ectoderm  of 
be  buccal  cavity,  from  which  it  soon  becomes  isolated. 

'Yhx  corpora  albicantia{mammillaria)  &Te  two  round  white  bodies, 

ittiated  behind  the  tuber  cincreum.     Each  is  formed  by  the  curl 

ipon  itself  of  the  anterior  crus  of  the  fornix,  called  the  bulb  of  the 

Ifrnix,  which  then  turns  backwards  and  upwards  to  end  in  the  optic 

halamus.     They  contain  within   them  some  grey  matter,  and  up 

the  seventh  month  of  foetal  life  they  form  one  mass. 

The  locus  perforatus  posticus  {pons  Tarinf)  is  a  depression  of  grey 

latter  placed  between  the  diverging  cnira  cerebri  and  behind  the 

jrpora  albicantia.     Its  surface  is  penetrated  by  small  vessels  which 

jpply  the  optic  thalanii.     From  its  grey  substance   some   white 

Ibres  emerge  and   turn  round  over  the  crura  cerebri  to  enter  the 

rhite  medullary  f>ortion  of  the  cerebellum. 

The  crura  cerebri  (Fig.   269)  are   the   two  rounded   masses  of 

rhite  matter  which  emerge  from   the  anterior  border  of  the  pons 

Varolii,  and  then  pass  forwards  and  outwards  to  enter  the  anterior 

|nd  inner  aspect  of  the  temporo-sphenoidal  lobes.     Each  is  about 

iree-quartcrs  of  an  inch  {18  mm.)  long,  and  is  rather  broader  in 

It   than    behind.     On   the  inner  side  the   third   nerve   is  seen 

acrging  from  a  groove  {oculo-motor')  in  the  crus,  which  marks  the 

ivision  of  the  crus  into  two  portions,  an  upper  (dorsal)  and  larger 

lUed  the  tegmentum ,  and  a  lower   or  ventral,  called   the  crusta. 

lie  optic  tract  curves  round  the  anterior  part  of  each  crus,  and  is 

iherent  to  it  by  its  anterior  border. 

These  are  composed  of  loogiludinal  fibres,  deri»ed  from 

Structure  of  the  the  pyramids,  from   part   of  the  lateral   and  resliform 

Crura  Cerebri.  columns  of  Ibe  medulla,  and  from  the  grey  matter  in  the 

pons  Varolii.     If  one  of  the  crura  be  divided  lon(;iludi. 

illy,  there  is  found  in  (he  middle  of  it  a  layer  of  dark  coloured  nenre-substance, 

illed  lotMS  nif^fr,  which  separates  the  crus  into  nn  up|>er  and   lower  stritum  of 

res.     The   lower  stratum  (crusln)  is  tough  and  coarse,  and  consists  of  the  con- 

uation  of  the  fibres  proceeding  from  the  pyramid  and   the  pons.     The  upper 

m  (tet:menti4m)  is  much  softer  and  finer  in   texture;  it  is  composed  of  the 

proceediog  from  the  lateral  and  restiform  columns;  also  from  the  superior 

IS  of  the  cerchelliim.     Tracing  the  fibres  of  the  crus  cerebri  into  the  cereliral 

emisphcre,  we  find  that  lis  lower  fibres  ascend  chiefly  through  the  corpora  striata, 

upper  fibres  through  the  thalami  nptici.     In  passing  through  these  ganglia,  the 

s  receives    a    large  addition  to  its  fibres;    these  branch  out  widely  lowanis 

parts  of  Ibe  hemisphere,  in   order  to  reach  the   cortical    substance    on    the 

rface. 
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Origin  of  the 
Cerebral  Nerves. 


The  cerebral  nerves  are  given  off  in  pairs, 
named  the  first,  second,  third,  etc.,  according 
to  the  order  in  which  they  appear,  beginning 
from  the  front.  There  are  twelve  pairs.  Some  are  nerves  of  sf)ecial 
sense — as  the  olfactory,  the  optic,  the  auditory ;  others  are  nerves 
of  common  sensation — as  the  larger  root  of  the  fifth,  the  glosso- 
pharyngeal, and  the  pneumogastric  ;  others,  again,  are  nerves  of 


1.  Corpus  strintum. 
X.  Thaumtis  opticui, 

3.  Cfus  cerebri. 

4.  l»cu«  higer. 

5.  Pons  Varolii,  denoted  by 

transverse  lines. 

6.  Pyramid. 

J.  Olive. 
.  Anterior  columns. 
9.  Lateral  cotuinos. 

10,  Posterior  columns. 

11.  Corpora  qtiadrigcntina. 
I).  Killel  of  Reil. 
■  J.  Superior     eras    of    the 

ccrcbcUuni. 
14.  Cerebellum. 


Fig.  970.— Diagkam  op  thk  Coukm  of  thb  Fibbks  Throogii  thi  Mijdvua  AMn  Pmo. 


motion — as  the  third,  the  fourth,  the  smaller  root  of  the  fifth,  the 
sixth,  the  facial,  the  spinal  accessory,  and  the  hypoglossal. 

These  (Fig.  271,  i)  are  from  their  early 
development  outgrowths  from  the  cerebral 
lobes,  and  not,  strictly  si^eaking,  nerves.  The 
on  section,  the  apex  of  the  triangle 
furrow  (^olfactory  sulcus)  in  the  orbital 
It  proceeds  straight  forwards,  and  1 


First  Pair  or 

Olfactory  Nerves. 

nerve  is  triangular 
lodged  in  a  straight 
of  the  frontal  lobe. 


riangic   being      | 

irbital  surface     J 

terminates  in     I 
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the  olfactory  bulb,  which  lies  on   the  cribriform  plate  of  the  eth- 
moid bone. 

The  olfactory  lobe  is  oval,  of  a  reddish-grey  colour  and  very  soft 
consistence,  owing  to  the  large  amount  of  grey  matter  contained 
in  it.  It  gives  off  from  its  under  surface  about  twenty  branches, 
which  pass  through  the  fora- 
mina in  the  cribriform  plate.*       (^    /^v^     f   •  ^V    ^y — > 

For  description  of  these,  see     /       i         .^    \ |     /  ^^     V      )    f 
p.  270. 

The  nerve  arises  by  three 
roots — an  outer  and  an  inner, 
composed  of  white  matter, 
and  a  middle,  composed  of 
grey  (Fig.  271). 

The  outer  root  passes  back- 
wards and  outwards  as  a  thin 
white  line,  along  the  outer 
side  of  the  locus  perforatus 
anticus,  to  the  commence- 
ment of  the  fissure  of 
Sylvius. 

Its  deeper  origin  has  been  traced 
to  ■  nucleus  of  grey  matter  in  the 
anterior  part  of  the  temporo-sphe- 
noidal  lobe. 


Fig 


a;!. —  DiACRAU  OF  THE  Okicin.s  i^f  THa 

OLrACTOKV    ANl»   OpTIC    NbrVRS. 

Optic  n.      3.    Cms  cerebri, 
•no 


t.  Olfactory  lobe. 

Section  of  cms  to 


(how  ItKus  niger     5.  Cor- 


The  inner  root  passes  back- 
wards and  inwards  to  the 
posterior  extremity  of  the 
internal  convolution  of  the 
frontal  lobe,  and  thence  may 
be  traced  to  the  gyrus  forni- 
catus. 

The  middle  or  grey  root  arises  from  the  grey  matter  of  the  sulcus 
in  which  the  nerve  is  lodged,  and  from  the  grey  matter  of  the  locus 
perforatus  anticus  in  the  fork  between  the  two  white  roots ;  this  is 


Cus  geniculatum  exlemum.  6.  Corpus  genicu- 
iliim  internum,  7.  Corpora  quAdrigemina.  8, 
Th,ilamux  opticus.  9,  Tractiu  opticus.  10. 
Corpus  calloftutn. 


*  The  olfactory  nerve  and  its  ganglion,  as  staled  above,  are  integral  parts  ^the 
prosencephallc  lobe)  of  tlie  brnin.  What  in  human  anatomy  is  called  the  origin 
of  the  nerve  is,  in  point  of  fact,  the  cms  of  the  olfactory  lobe,  and  is  in  every  way 
homologous  to  the  cms  cerebri  or  cerebelli.  In  proof  of  this,  look  at  the  enormous 
size  and  connections  of  the  crus  In  animals  whicli  have  very  acute  sense  of  smell. 
Throujjhoul  the  vertebrate  kingdom  there  is  a  strict  ratio  between  the  sense  of 
smell  and  the  development  of  the  olfactory  lobes.  Again,  in  many  animals  these 
lobes  are  actually  larger  than  the  cerebral,  and  contain  in  their  interior  a  cavity 
which  communicates  wiih  the  lateral  ventricles.  According  to  Tiedemann,  this 
cavity  exists  even  in  the  human  foetus  at  an  early  period. 
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Second  Pair  or 
Optic. 


called  the  tuber  olfactorium.     It  contains  white  fibres  in  its  interior, 
which  have  been  traced  to  the  corpus  striatum. 

The  optic  tracts  arise  from  the  anterior  lobes 
{nates)  of  the  corpora  quadrigemina,  the  cor- 
pora geniculata,  and  the  posterior  part  of  the 
optic  thalami  (Fig.  271).  They  wind  round  the  crura  cerebri, 
wiih  which  they  are  connected  by  their  anterior  borders,  and,. 
after  receiving  some  fibres  from  the  basal  optic  nucleus  (p.  679), 
join  in  the  middle  line  to  form  the  optic  commissure.  This  comniis- 
sure  rests  upon  the  sphenoid  bone  in  front  of  the  sella  turcica,  and 
from  it  each  optic  nerve,  invested  by  its  fibrous  sheath,  passes 
through  the  optic  foramen  into  the  orbit  and  terminates  in  the 
retina. 

K\  the  commissure  some  of  the  nenre-fibres  cross  from  one  side  to  the  other 
This  clectLssaiion  affects  only  ihe  middle  libres  of  the  nerre;  the  outer  fibres  pass 
from  one  optic  tract  to  the  optic  nerve  of  ihe  same  side  ;  the  inner  fibres  pass  from 
one  optic  tract  round  to  the  opiic  tract  of  (he  opposite  side ;  while  in  front  xf  the 
commissure  are  fibres  which  pass  from  one  optic  nerve  to  its  fellow  (Fig.  174, 
p.  686). 

_. .  ,  „  .  The  apparent  oricin  of  the  third  nerve  is  from 

Third  Pair  or  .,      •    ' '^      •,        ,f,  1    •    •  j-   .  1 

Motores  Oculorum.  ^^^  '""^"^  *"<!«  "'^"^^  crus  cerebri,  immediately 
in  front  of  the  pons. 

Some  of  its  roots,  however,  pass  through  the  locus  niger  and  the  tegmeolam  i>f 
the  crus,  to  reach  a  nucleus  of  lai^e  yellow  cells  beneath  the  iter  a  tertio  ad 
r|iiarium  ventriculum  (Aijuidiul  0/  Sylvius),  extending  forwards  as  far  as  the 
posterior  commissure,  and  behind  as  far  as  the  nucleus  of  Ihe  fourth  nerve  (see 
below). 

It  runs  forwards  through  the  cavernous  sinus,  and,  passing 
through  the  sphenoidal  fissure  in  two  divisions,  supplies  all  the 
muscles  of  the  orbit  except  the  superior  oblique  and  the  external 
rectus. 

Fourth  Pair  or  "^^  fourth  nerve  has  its  deep  origin  from  a  nucleus  of 

Trochlear  Nerves  ^"^  matter  in  the  floor  of  the  aqueduct  of  Sylviut, 
beneath  the  corpora  (|uadrigeniina,  and  almost  conlino 
ous  superiorly  with  the  yellow  nucleus  of  the  third  nerve.  The  nerve  fibres  then 
run  backwards,  upwards,  and  inwards  in  the  lateral  W.-1II  of  the  Sylvian  aifuedact, 
and  reach  the  anterior  part  of  the  valve  of  Vieussens,  where  they  cro&s  over  to  tilt 
opposite  side. 

The  nerve  then  emerges  from  the  valve  of  Vieussens  close  to  the 
middle  line,  and,  winding  round  the  crus  cerebri,  enters  the  orbit 
through  the  sphenoidal  fissure  and  supplies  the  superior  oblique. 
F'fth  P  '        T  ■  '^^^^  -^^'^  nerve  is  the  largest  of  all  the  cranial 

getninal  Nerves.        nerves,  and  consists  of  two  roots,  a  larger  or 

sensory,  and  a  smaller  or  motor.     It  has  its 

apparent  origin  from  the  outer  side  of  the  pons  Varolii,  and  a  few  of 

the  transverse  fibres  of  this  body  sejiarate  the  two  roots  of  the  6fth. 
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be  motor  ot  smaller  root  consists  of  fibres  which  take  origin  from  >n  oval 
•  nucleus  (motor  nutlrus)  situated  in  the  front   part  of  the  floor  of  the  fourth 
icle,  inlemal  to  its  lateral  boundary;  in  their  passa);e  forwards  the  librrs  are 
by  fil-imcnls  from  the  descending  root  of  the  fifth,  which  arise  from  the 
grey  matitr  in  the  lali  ral  wall  of  the  aqueduct  of  Sylvius,  beneath  the  anterior 
I  of  the  corpora  quadrigemina.     It  also  receives  some  fibres  from  the  raphi. 
itHsory  and  larger  root  arises  by  fibres  haTing    their   origin  cliicfly  in  the 
IfnVf  sensory  nurleus,  which    is  situated  external  tii  the  molor  nucleus,  and 
illy  by  fibres  known  as  the  ascemling  fibres,  which  may  be  traced  far  down  in 
( medulla  from  a  mass  of  nerve-cells  in  connection  with   the   grey  tubercle  of 
do  and  its  upward  prolongation. 

The  two  divisions  of  the  nerve  proceed  forwards  over  the  apex  of 

petrous  portion  of  the  temporal  bone;  here  is  developed,  ufion 

sensory  root,  the  Gasserian  ganglion.     The  root  then  divides 

three  brandies — the   ophthalmic,   which    passes    through    the 

(lenoidal  fissure  ;   the  superior  maxillary,  which  passes  through  the 

^  foramen  rotundiim  ;  the  inferior  maxillary,  which  passes  through  the 

■kamen  ovale.     They  all  confer  common  sensation  upon  the  parts 

^^y  supply,  which  com|irise  the  entire  face  and  sides  of  the  head. 

'  The  small  motor  root  passes  beneath  the  ganglion,  with  which  it 

has  no  connection,  and  accompanies  the  inferior  maxillary  division, 

[be  distributed  to  the  muscles  of  mastication. 

_,  .  Tiie  sixth  nerve  emerges  from  the  transverse 

Ps'r  or  u  .  .L  J    .1.  .     ■ 

Lbducentes  groove   between    the   pons  and    the  anterior 

jjyramid  (Fig.  269),  with  both  of  which  it  is 

connected. 

\  deep  origin  can  be  traced  to  an  oval  grey  mass  of  nerve-cells  in  the  fasciculus 

\  in  the  floor  of  the  fourth  ventricle,  close  to  the  median  groove  and  in  front 

'  the  transverse  striae.     The  nerve    fibres  pass   downwards    from   their   origin 

OUith   the    pons   parallel   with  the    septum,  and    emerge   from    the   transverse 

Dve  as  before  staled. 

t  leaves  the  skull  through  the  sphenoidal  fissure,  and,  passing 
the  two  heads  of  the  external  rectus,  is  distributed  to  this 
le. 

The  /aa'al  ner^'e  or  por/io  t/itraii'lg.  269)  has 
its  apparent  origin  from  the  groove  between 
the  pons  and  the  restiform  tract,  and  behind 
the  olivary  body. 

Its  deep  origin  may  be  traced  to  an  elongated  mass  of  grey  substance,  placed 
jjly  in  the  floor  of  the  fourth  ventricle,  between  the  motor  nucleus  of  the  fifth 
I  the  transverse  sui-v.     From  thi<i  origin  its  fibres  run  upwards,  backwards,  and 

rards  to  the  floor  of  the  fourth  ventricle,  and  wind  round  the  nucleus  of  the 

ih,  so  as  to  course  superficial  to  it  in  the  fasciculus  teres.  The  nerve  then 
bkes  a  sharp  bend  U|Mn  itself,  and  passes  downwards  and  outwards  through  the 

B»  l>etween  the  superior  olivary  nucleus  and  the  ascending  root  of  the  fifth 
»e.  A  Sfiull  separate  fasciculus  of  this  nerve — fiars  intermedia — lies  between 
nd  the  auditory  nerve,  and  forms  connections  with  both;  it  arises  from  the 
f  al  column  of  the  cord. 
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The  nerve  enters  the  meatus  auditorius  inlernus.     For  the  further 

description  of  the  portio  dura,  see  p.  64. 

.  .  „  ■  The  auditory  nenie  emerges   from  the   same 

Auditory^Nerves.      i.^oo\t  as  the  preceding  nerve,  and  is  situated 

immediately  beneath  it,  being  separated  from 

it  only  by  the  pars  intermedia. 

Its  deep  origin  is  principally  from 
the  intier  aiiJifory  ntitinti,  situ*t«<)  in 
the  floor  of  the  fourth  ventricle,  uoHer 
the  tul>erculum  acusticum  ;  this  nucleus 
extends  from  beorath  the  acoustic  tu- 
bercle to  the  middle  of  the  SLnlenor 
half  of  the  floor,  passing  beneath  the 
transverse  SI  rise;  on  its  inner  side,  b«loi>. 
is  the  vagal  ngcleus;  on  its  outer  side  u 
the  resiiform  Ixxly;  from  this  nucleus 
the  fibres  pass  outwards,  and,  on  earr- 
ing round  ihr  resiiform  body,  arc  joined 
by  some  filaments  from  the  transverje 
striic.  A  few  of  the  filaments  uf  ib« 
auditory  nerve  come  from  another  nii> 
clens  situated  in  from  of  ihe  medullary 
sirix  and  external  to  the  preceding 
nucleus,  and  which  gets  larger  as  E 
passes  upward. 

These  two  bundles  unite,  and 
the  nerve  passes  outwards  and 
enters  the  meatus  auditorius  in- 
ternus  in  company  with  the  por- 
tio dura.  It  divides  at  the  bot- 
tom of  the  meatus  into  cochlear  and  vestibular  branches,  which  are 
distributed  to  the  internal  ear. 

Ninth  Pair  or  Glosso-  Z^''  giosso  pharyng.ai  n^rve^U^  V"^"^^^ 
pharyngeal  Nerves.  "^  several   filaments  from  the  resttform  body 

below  the  auditory  nerve. 

Its  deep  origin  is  from  a  nucleus  in  Ihe  inferior  fovea  of  the  fotrnh  Tenuicl*, 
continuous  behind  with  the  vagal  nucleus,  and  covered  in  front  hy  the  inner  audi- 
tory nucleus. 

The  glosso-pharyngeal  nerve  passes  through  the  middle  compart- 
ment of  the  foramen  jtigulare,  and  is  distributed  to  the  mucous 
membrane  of  the  pharynx  and  back  of  the  tongue  (p.  359). 

Tenth  Pair  or  Pneu-     Tj.e  /«.««.f,»/r.V  «,«r  arises    from  a  grey  nutl.« 
moeastric  Nerves      (°'^'°e''  ""°  '*o  '7  »  l^unale  of  while  fibresi.  which  » 
"  placed  lietween  Ihe  glosso-pharyngeal  nucleus  in  fr«ot 

and  the  spinal-accessory  nucleus  behind,  in  Ihe  inferior  fovea. 

The  fibres,  about  twelve  in  number,  pass  through  the  mcdali*, 
and  emerge  from  the  restiform  body,  below  the  glosso-pharyngeoJ, 


Flo.  379. — View  OF  THE  Flook  or  tub 

FotrHTH    VsNTHtCXK. 

I,  Superior  pedunclet  of  the  cerebellum,  h. 
Kcsliform  tracts,  c.  Posterior  pyramids  </. 
Fasciculus  teres  :  external  lo  it  is  the  superior 
fovea,  e.  Strix  acusticac.  /.  Fasciculus 
teres,  jf.  Tuberculum  acusticum.  A.  Infe- 
rior fovea,     r.  Cercbctluni. 
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join  to  form  a  single  nerve.     This  passes  through  ihe  foramen 
gulare,  separated  from  the  preceding  by  a  septum  of  dtira  mater, 
d  is  distributed  to  the  pharynx,  larynx,  the  heart  and  lungs,  the 
phagus  and  stomach. 

The  spinal  accessory  nerve  is  composed  of  two 
parts:  an  upper  or  accessory  portion,  which 
arises  from  the  medulla  below  the  vagus,  and 
a  lower  or  spinal  portion,  which  arises  from  the 
spinal  cord. 

PThe  accessory  fibrei  may  be  traced  to  the  grey  nucleus,  which  is  connected  in 
at  with  the  vagal  nucleus,  and  lies  close  lo  the  median  sulcus  of  the  foiirlb  vcn- 
cle.  extending  lo  Ihe  afiex  of  the  calamus  scriptorius  and  along  the  side  of  Ihe 
ntral  canal;  the  spinal   portion  may  be  traced  below  to  the  tractus  inlcmiedio- 

leralis  and  anterior  coriiu,  and  atwve  lo  the  posterior  cornu,  arising  by  slender 
tments  as  low  down  as  the  fifth  or  sixth  cervical  vertebra. 

The  spinal  portion  a.scends  behind  the  ligamentum  denticulattim, 

irough  the  foramen  magnum,  into  the  skull,  and  joins  the  acces- 

»ry  part.     The  nervus  accessorius  then  passes  through  the  foramen 

ilgulare  with  the  two  preceding  nerves;  its  accessory  [wrtion  joins 

lie  pneumogastric  nerve,  and  its  spinal  portion  supplies  the  sterno- 

oastoid  and    the  trapezius.     The  course  and  distribution  of  this 

herve  has  been  described  in  the  dissection  of  the  head  and  neck. 

I...    ^     ,r^u      u  T'le    hypoglossal  nerve  arises  by  several    fila- 

The  Twelfth  or  Hypo-  .    i'   *    .,  ,   ,.         ,.   ,■'  , 

glossal  Nerves  ments  from  the  medulla,  which  emerge  from 

the  groove  between  the  anterior  pyramid  and 

the  olivary  body. 

Its  fibres  may  lie  traced  to  a  long  grey  nucleus  ivhich  forms  an  eminence  in  the 
or  of  the  fourth  ventricle,  in  front  and  to  the  inner  side  of  the  vagal  nucleus. 

The  filaments  are  collected  into  two  fasciculi,  which  pierce  the 
ira  mater  through  two  apertures  and  join  in  the  anterior  condylar 
jramen  ;  it  is  distributed  to  the  muscles  of  the  tongue  and  the  de- 
pressor muscles  of  the  os  hyoides  and  larynx. 

The  brain  should  now  be  laid  on  its  base.  Wc 
first  notice  a  median  fissure,  separating  the 
cerebrum  into  two  symmetrical  hemispheres  ; 
lis  is  the  longitudinal  fissure.  By  gently  separating  the  hemispheres 
ire  see  that  the  fissure  extends  in  front  and  behind  to  the  base,  but 
l>at  in  the  middle  there  is  at  the  bottom  a  white  band  of  nerve- 
ibstance,  which  is  the  great  transverse  commissure  of  the  cerebrum, 
Ind  termed  the  corpus  callosum,  upon  which  are  seen  the  two 
iterior  cerebral  arteries. 

Slice  off  the  hemispheres  to  about  half  an   inch  [rj  mm.)  above 

lie  level  of  the  corpus  callosum.     The  cut  white  surface  presents 

oval  appearance  and  is  called  the  centrum  ovale  minus.     The 
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white  substance  is  surrounded  by  a  tortuous  layer  of  grey  matter 
about  one-eighth  of  an  inch  (j.j  mm.)  in  thickness.  This  grey 
substance  consists  of  four  layers — two  of  grey  alternating  with  two 
of  white,  the  most  external  layer  being  white.  In  some  places, 
chiefly  at  the  base  of  the  brain,  six  layers  have  been  demonstrated. 
The  white  substance  is  spotted  with  red  dots  {/mnf/a  Tascu/osa); 
these  are  due  to  the  escape  of  blood  from  the  divided  vessels.  The 
corpus  callosum  is  now  seen  to  be  overlaid  on  each  side  by  the  gy- 
rus fornicatus;  the  border  is  termed  the  labium  ctrebri,  and  the 
space  between  the  gyrus  and  the  corpus  callosum  is  called  the  ven- 
Iritle  of  the  corpus  callosum. 

Now  slice  off  the  hemisphere  down   to  the  level   of  the  corpus 


Fig.  373.— Uppbi  Surfacx  op  Coiirus 
Callosum. 
\  T.  Linetc  transverse.    3.  Rjiph^.    3,  3.  An- 
terior cerebral  a. 


Fig.   374. — DiAGKAH    or     LjkMIKA    CitWKV  * 

1,1.  Peduncles  of  corpus  caUt>«um    t.  t-^H^— 
cincrcfl.     3.  CommUsure  of  optic  nu-v^Il 
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callosum,  when  a  section  is  made  of  the  white  substance,  called  the 
centrum  ovale  majus.     The  corpus  callosum  is  now  well  cxjKiscd. 

r  It  '^\M'i  stratum  of  white  substance,  consisting  ol 

orpus  a  osum.  transverse  commissural  fibres,  is  the  chief  con- 
necting medium  between  the  two  hemispheres,  and  is  called  the 
great  transverse  commissure  of  the  cerebrum  ;  and  moreover  on 
each  side  forms  the  roof  of  the  lateral  ventricles.  Its  surface  » 
slightly  arched  from  before  backwards  ;  it  is  about  four  inches  (/O 
cm.)  long  and  one  inch  (^.j  cm.)  in  its  greatest  breadth,  winch  is 
behind.  It  is  rather  nearer  to  the  front  than  to  the  back  part  of 
the  brain,  and  it  is  thicker  at  the  ends  than  in   the   middle,  and 
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thicker  behind  than  in  front.  A  shallow  groove  called  the  raphe 
runs  along  the  middle  of  the  upper  surface  (Fig.  273);  in  a  fresh 
brain,  two  longitudinal  white  tracts,  named  iiria  longitudinalts,  or 
the  nenies  0/ Lancisi,T\m  parallel  to  it ;  and  external  to  these  again 
■re  two  other  longitudinal  fibres,  strite  longitudinales  lattraUs. 
The  surface  of  the  corpus  callosum  is  marked  by  transverse  lines 
which  indicate  the  course  of  its  fibres  ;  these  are  the  linea  transversa: 
of  the  old  anatomists.  The  anterior  cerebral  arteries  proceed 
along  the  surface  of  the  corpus  callosum  to  the  back  of  the  brain. 
The  anterior  part  of  the  corpus  callosum  turns  downwards  and 


coinml»- 
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'vi.  •7S.— VnmcAi.  S»cTicm  Through  raa  Conn  Callosvm,  aho  P*rT»  Bn«w. 


backwards,  forming  a  bend  called  its  genu.  The  inferior  part  of 
this  bend — rostrum — becomes  gradually  thinner  and  narrower,  and 
terminates  in  two  peduncles,  which  diverge  from  each  other  and 
are  lost,  one  in  each  fissure  of  Sylvius.  Between  these  crura  is  placed 
the  lamina  cinerca  (Fig.  271,  p.  681).  The  posterior  part  of  the 
corpus  callosum  terminates  in  a  thick,  round  border — the  selenium 
— which  is  free,  and  beneath  it  the  pia  mater  enters  the  interior  of 
the  ventricles.  A  satisfactory  view  cannot  be  obtained  of  the  arch 
formed  by  the  corpus  callosum,  of  its  termin.itions  in  front  and 
behind,  and  of  the  relative  thickness  of  its  different  parts,  without 
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making  a  i)erpendicular  section  through  a  fresh  brain,  as  shown  in 
the  preceding  figure.* 

Connected  with  the  under  surface  of  the  posterior  part  of  the 
corpus  callosum  is  the  fornix,  which  separates  from  it  in  front,  the 
two  structures,  being  connected  by  a  vertical  septum — the  septum 
lutii/um  (Fig.  275). 

A  longitudinal  incision  should  be  made  on 
a  era  en  nc  s.  each  side  through  the  corpus  callosum  about 
half  an  inch  {ij  mm.)  from  its  median  raph6.  Care  must  be  laken 
not  to  cut  too  near  the  middle  line,  in  order  to  preserve  the  delicate 
partition  which  descends  from  the  under  surface  of  the  corpus  cal- 
losum, and  separates  the  ventricles  from  each  other.  Two  cavities, 
called  the  lateral  ventricUs,  will  thus  be  exposed,  one  in  each  cere- 
bral hemisphere,  and  they  should  afterwards  be  laid  open  through- 
out their  whole  extent.  Their  general  form  should  be  first  exam- 
ined ;  then  the  several  objects  seen  in  them. 

The  lateral  ventricles  are  two  serous  cavities,  one  in  each  hemi- 
sphere of  the  brain.  They  are  occasioned  by  the  enlargement  and 
folding  backward  of  the  cerebral  lobes  over  the  other  parts  of  the 
central  nervous  axis.  They  contain  a  serous  fluid,  which,  even  in 
a  healthy  brain,  sometimes  exists  in  considerable  quantity ;  when 
greatly  in  excess  it  constitutes  one  form  of  the  disease  termed 
hydrocephalus.  The  ventricles  are  lined  with  ciliated  epithelium, 
laid  upon  a  layer  of  neuroglia  {ependyma) ;  a  term  which  has  lieen 
applied  to  that  peculiarly  delicate  connective  tissue  found  through- 
out the  brain  and  spinal  cord. 

The  ventricles  are  crescentic  in  shape,  with  their  backs  towards 
each  other.  Each  consists  of  a  central  part  or  body,  and  three 
horns  or  cornua — anterior,  middle,  and  posterior — which  extend, 
respectively,  into  the  frontal,  temporo-sphenoidal,  and  occipital 
lobes.  The  body,  situated  in  the  middle  of  the  hemisphere,  is 
triangular  in  shape,  and  is  .^eijarated  from  its  fellow  by  the  septum 
luciduni.  Its  roof  is  formed  by  the  corpus  callosum  (Fig  277,  1); 
internally,  it  is  bounded  by  the  septum  lucidum  (Fig.  275) ;  on  the 
floor,  beginning  from  the  front,  are  seen  the  corpus  striatum,  the 
littiia  semicircularis,  the  optic  thalamus,  the  choroid pUx us,  and  the 
corpus  fimbriatum  of  \.\\c  fornix  (Fig.  276). 

The  anterior  horn  extends  into  the  frontal  lobe,  and  as  it  passes 
forwards  it  diverges  slightly  from  its  fellow  of  the  opposite  side. 
It  is  triangular  in  shape;  its  roof  and  anterior  wall  are  formed  by 


*  The  corpus  callosum  is  more  or  less  developed  in  ill  munonna*  btf  is  aiT^m 
in  hirds,  reptiles,  .ind  (ish.  It  Ims  been  absent  in  the  human  sotlieBk  wlftoul  toy 
p.-irlicular  menial  deficiency.  See  cases  recorded  by  Rril,  AnMiffih'  ■*"  /"'-'  ' 
xi.,  and  Weniel,  De  ptnitiori  Struct.  Certt'.,  p.  303. 
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^Bhe  corpus  callosum,  and  it  curves  round  the  anterior  extremity  of 

the  corpus  striatum. 

U  The  posterior  horn  can  be  traced  into  the  orcipital  lobe,  where 

^^1  passes  at  fir^t  backwards  and  outwards,  and  then,  narrowing  to 

^^h   point,  converges  towards  its  fellow.     Its  roof  is  formed  by  the 

fibres  of  the  corpus  callosum  as  they  pass  backwards  and  outwards 

from    the  splenium  ;   on    its  floor  are  seen    on   the  inner  side  an 

Sniinence,  the  hipf<ocampus  minor,  and   external   to  it  a  triangular 

~il  surface,  called  lhe/«  accessorius  or  ftninenlia  collateralis.* 


lOi  IT*.— Vi«w  or  TH»  LATnAL  ViKTiiicLH  mow  Above  /tmii  tm»  Rntr>v*L  o»  TBI 
CoKPin  Callosum. 

,  Corpus  •tHatnm.  a-  Optic  thalamiu.  3.  Taenia  MmicircuUm.  4.  Fornix.  5.  Hinpodm. 
put  minor.  6.  Hippocampus  major,  with  the  cmincntia  collateralis  behind  It.  7.  Ihecor- 
piia  callijtum  (cut  tiirough).    S.  Fifth  ventricle.     9.  Pes  Hippocampi.     10.  ChoroiO  pletus. 

The  middle  or  descending  horn  runs  into  the  temporo-sphenoida! 
lobe,  descends  towards  the  base  of  the  brain,  making  a  curve,  at 
first  backwards  and  outwards,  then  downwards  and  forwards,  and 
lastly  inwards;  the  initial  letters  of  which  make  the  memorial  word 


*  The  posterior  horns  are  oot  always  equally  developed  in  both  hemisphcMa, 
tuul  MMnelimes  they  are  absent  in  one  or  both. 

In  the  carnivnn,  rumioantia,  !inli^>eHa,  pachjrderniata,  and  lodentia,  the  lateral 
ventricles  are  prolonged  into  the  largely  developed  olfactory  lobes.  This  is  the 
:  in  the  buinaa  fetus  oalj  at  an  earl;  period. 


J 
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"  bodji."  Its  roof  is  formed  by  the  fibres  of  the  corpus  callosum, 
partly  by  the  posterior  narrow  extremity  of  the  corpus  striatum, 
with  the  tKnia  semicircularis,  and  the  rounded  extremity  of  the 
optic  thalamus.  On  its  floor  are  the  hippocampus  major,  a  large 
rounded  white  eminence  which  follows  the  curve  of  the  comu; 
the  p(s  hippocampi,  the  expanded  paw-like  extremity  of  the  former ; 
the  eminenlia  collateratii  on  tlie  outer  side  of  the  hi|)pocampas 
major,  and  part  of  which  is  .seen  in  the  posterior  horn  ;  the  corput 
fimbriatiiiit  of  the  fornix,  attached  to  the  anterior  concave  border  of 
the  hippocampus  major  ;  the  fascia  lienlata,  a  crimped  edge  of 
grey  matter  under  the  corpus  firabriatum ;  the  choroid  plexus, 
and  the  outer  part  of  the  transverse  fissure. 

The  various  structures  seen  in  the  body  and  horns  of  the  bteral 
ventricle  will  be  described  later  on,  when  they  are  fully  exposed. 


Fio.  377.— T, 
Corpus  callofum.     s.  LftleraJ  ventricle, 
amus  opticus.    6.  Corptis  mammUUre. 


3.  Thtrd  yentncle. 
7.  Choroid  plexus. 


iiR  BiiAiir. 
\.  Carpus  strutum.     ) 
Fornix.     9.  Pituitary  gh 


Appearance  on  Per- 
pendicular Section. 


If  a. vertical  transverse  section  is  made  across 
the  middle  of  the  brain,  the  lateral  ventricles 
would  appear  as  represented  in  Fig.  277.  Ob- 
serve that  the  roof  and  the  floor  are  almost  in  actual  contact,  unless 
separated  by  ventricular  fluid.  Together  with  the  third  or  middle 
ventricle,  their  shape  slightly  resembles  the  letter  T.  Such  a 
section  shows  well  the  radiating  fibres  of  the  corpus  callosum,  the 
fornix,  and  the  velum  interpositum  beneath  it ;  also  the  beginning 
of  the  transverse  fissure  at  the  base  of  the  brain,  between  the  crus 
cerebri  and  the  temporo-sphenoidal  lobe. 

If  the  corpus  callosum  be  slightly  raised,  a  thin  vertical  median 
septum,  septem  lucidum,  will  be  seen,  extending  from  the  under 
aspect  of  this  body  to  the  upper  surface  of  the  fornix. 
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This  is  a  thin  and  almost  translucent  partition 

peptum  Lucidum.        ^^j^^  descends  verlically  in  the  middle  line 

}m  the  under  surface  of  the  corpus  callosum,  and  separates  the 

iterior  part  of  the  lateral  ventricles  from  each  oiher.     It  is  attached 
^bove  to  the  corpus  callosiim,  below  to  the  reflected  part  of  the 

jrpus  callosum  and   fornix  (Fig.  275).     It  is  not  of  equal  depth 

iroughout.     Its  !)roadest  part  is  in  front  and  corresponds  with  the 
jinee  of  the  corpus  callosum.     It  becomes  narrower  behind,  taper- 

Bg  to  a  thin    point,  where  the  corpus  callosum  and  the  fornix 
come   continuous.     TTie   septum    consists  of  two  layers,   which 

[iclose  a  space  called  \ht  fifth  ventricle  or  the  ventricle  of  the  septum 
[Fig.  276).     Each  layer  consists  of  grey  matter  inside  and  of  white 

latter  outside  ;  the  former  representing  the  cortical,  the  latter  the 

medullary  substance  of  the  brain.     The  cavity  is  not  lined   with 

epithelium,  as  is  the  case 

rith  those  ventricles  de- 

iloped  from  the  cerebral 
resides.* 

Cut  transversely  through 
|he  corpus  callosum  about 
middle,  with  the  sep- 

jin    hiciduni,    and    turn 

>rwards  the  anterior  half, 
this  way  the  ventricle 
>f  the  septum  will  be  ex- 

>sed.  By  turning  back 
Ihe  posterior  half  of  the 
torpus  callosum  a  view  is 
}btained  of   the   fornix. 

This  proceeding  requires 

ire,  or   the    fornix  will 

reflected    also,    since 

Ihese  two  arches  of  nerve- 

iibstance  are  here  so 
closely  connected. 

The  fornix  is  a  layer  of  white  matter,  extend- 
ing in  the  form  of  an  arch  (whence  its  name) 

3m  before  backwards,  beneath   the  corpus  callosum.      It  is  the 

reat  longitudinal  white  commissure,  and  lies  over  the  velum  inter- 

3situm  (Fig.  278).     Viewed  from  above,  it  is  triangular  with  the 
i^ase  backwards,  and   is  called  the  iotly ;   from  its  anterior  narrow 

•  The  development  of  ihe  septum  lucidnm  commences  about  the  fifth  month  of 
al  life,  an'l  proceeds   from    l>efore  l)ackwards, /Dri/tijju  with  the  corpus  c^I- 
film  and  the  fornix.     Il  is  developed   from   the   lower  part  of  the  great  longi- 
fifsore,  bat  becomet  shut  off  from  il  in  the  piocets  of  developmem. 


Fig.  378.— DiAcnAii  or  thk  Fokhix. 
(The  arrow  is  p.'*Med  through  the  foramen  of  Monro.) 
.1.  Corpora  itriala.    3, x,  Tlialafni  opttci.    3,3.  Anterior 
crura  of  fornix  heodin^  down  to  join  the  corpora  mam- 
millaria.     4,  4.   Po»lenor  crun  of  the  fornix  iornln(£  the 
hippocampi.     5,  5.  Choroid   picxuf.    6,  6.   nil 
majoTM.     7.  Corpfla 
of  »cptitTn  uicidutn. 


ippocanipi 
majoTM.     7.  Corpfls  callottum  cut  through.    8.  Venlricie 
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FORNIX. 


part  are  given  off  the  two  anterior  crura,  and  from  its  poslerioT  and 
outer  part  \\it  two  posterior  crura. 

The  body  is  the  broad  triangular  part  with  the  narrow  portion  in 
front.  The  posterior  broad  part  is  connected  with  the  corpus  c»l- 
losum  ;  in  from  of  this  it  arches  downwards,  so  as  to  leave  the 
corpus  callosuni,  to  which,  however,  it  is  still  connected  by  the 
septum  lucidiim.  Its  lateral  free  edges  rest  on  the  choroid  plexuses, 
and  are  seen  on  the  floor  of  the  lateral  ventricles. 

The  antfrior pillars  or  crura  proceed  from  the  front  narrow  part 
of  the  body,  one  on  each  side  of  the  mfesial  line.  As  they  pass 
forwards  the  crura  diverge  slightly,  and  descend  through  a  ma«  of 
grey  matter  in  the  sides  of  the  third  ventricle  towards  the  base  of 
the  brain,  where,  making  a  sudden  bend  upon  themselves,  they  form 
the  corpora  mammillaria,  from  which  they  may  be  traced  backwards 
and  upwards,  each  to  the  anterior  nucleus  of  the  optic  thaUtmus  of 
its  own  side.  As  they  descend,  the  anterior  crura  are  joined  by  the 
peduncles  of  the  pineal  body,  by  the  taenia  seniicircularis,  and  by 
fibres  from  the  septum  lucidum.  Immediately  behind  and  below 
the  anterior  crura  is  a  triangular  passage,  through  which  the  choroid 
plexuses  of  opposite  sides  are  continuous  with  each  other.  This 
aperture  is  called  \.\\t  foramen  of  Monro.  Strictly  speaking,  it  is  not 
a  foramen,  but  only  an  interval  caused  by  the  anterior  crus  arching 
over  the  groove  between  the  corpus  striatum  and  optic  thalamus  on 
each  side  ;  it  eskiblishes  a  communication  between  the  two  lateral 
and  third  ventricles,  and  is  in  shape  like  the  letter  Y,  the  passage 
from  each  lateral  ventricle  passing  downwards  and  inwards,  and 
meeting  below,  to  be  continued  as  a  single  passage  for  a  short 
distance  before  o])ening  into  the  third  ventricle. 

"YVt  posterior  pillars  or  crura  are  continued  downwards  and  out- 
wards from  the  thickened  free  borders  of  the  body  of  the  fornix, 
and  are  at  first  connected  to  the  under  surface  of  the  corpus  ral- 
losum.  Each  leaves  the  body  at  the  posterior  and  outer  angle  as  a 
thin  flat  white  band  resting  on  the  choroid  plexus  and  the  pulvinv 
of  the  optic  thalamus,  and  curving  downwards  and  outwards,  be- 
comes intimately  connected  with  the  concave  border  of  the  hip|>o- 
campus  major  as  far  down  as  the  pes  hippocampi,  gradually  tapering 
to  a  point  at  its  termination.  The  free  border  of  the  posterior  cms 
is  known  as  the  ttenia  hippocampi  or  the  corpus  ftmbriatum  ;  and  on 
raising  this  up  we  expose  an  indented  layer  of  grey  matter,  the 
fascia  dentata,  which  is  the  free  border  of  the  cortical  substance  of 
the  cerebrum.  * 


*  The  fornix  and  seiMum  lucidum  are  al)$ent  in  fuh  ;  they  are  (nereljr  ntdimcn- 
lary  in  reptiles  and  liirds;  but  all  mammalia  h.ive  them  in  greater  or  Uaa  pcrftc- 
tiou,  according  to  the  d^ree  of  devclopmeot  of  the  cerebral  hemtsphi 
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srpus  Striatum. 
id  grey  substance. 


The  fornix  should  now  be  cut  through  transversely,  and  its  two 

portions  reflected   backwards  and  forwards  respectively.     On  the 

adcr  surface  of  the  posterior  portion  are  seen  fibres,  passing  trans- 

ersely,  belonging  to  the  corpus  callosum,  and  forming   what   is 

rmed  the  lyra. 

Between  the  fornix  and  the  upf)cr  surface  of  the  cerebellum  is  the 
ratuvrrse  fissure,  ox  fissure  of  Bichat,  through  which  the  pia  mater 
Iters  the  ventricles.  The  fissure  extends  from  the  middle  down- 
»rds  on  each  side  to  the  base  of  the  brain,  as  far  as  the  end  of  the 
scending  horn.  It  is  of  a  horse-shoe  .shape,  with  the  concavity 
directed  forwards.  The  upper  boundary  of  that  pari  of  the  trans- 
verse fissure  which  extends  into  the  middle  horn  is  sometimes  called 
\\\t:  free  margin  of  the  hemisphere. 

The  contents  of  the  lateral  ventricles  should  now  be  examined 
more  in  detail. 

The  corpus  striatum  is  so  called  because,  when 
cut  into,  it  presents  alternate  layers  of  a  white 
It  is  a  large  ovoid  mass  of  grey  substance,  part 
if  which  forms  an  eminence  in  the  body  of  the  lateral  ventricle  (the 
itraventricular  portion)  ;  but  the  larger  part  (extraventricular  por- 
ion)  is  embedded  in  the  white  substance  of  the  cerebrum.  The 
Mtravenfricular portion,  called  the  nucleus  caudatus,  is  pear-shaped, 
aad  in  front,  and  when  traced  backwards  is  found  to  taper  gradu- 
lly  to  a  point  on  the  outside  of  the  optic  thalamus  (Fig.  279).  Its 
jrface  is  of  a  pinkish-grey  colour,  and  is  crossed  by  numerous  small 
reins  {ventt  corporis  striaii)  which  open  into  the  venas  Galeni. 
Then  a  horizontal  cut  is  made  into  it,  it  shows  a  thin  layer  of 
rhite  substance  covering  a  mass  of  grey  streaked  with  white.  The 
xtraventricular  portion,  or  nucleus  lenticularis,  can  only  be  seen  on 
horizontal  section  being  made  outwards  ;  the  section  reveals  a 
kicoDvex  mass  of  grey  matter,  separated  from  the  nucleus  caudatus 
^y  a  broad  band  of  white  substance,  the  internal  capsule,  and  cor- 
sponds  with  the  island  of  Reil.  Running  parallel  with  the  outer 
jrder  of  the  nucleus  lenticularis,  but  separated  from  it  by  a  thin 
lyer  of  white  substance,  the  external  capsule,  is  a  wavy  streak  of 
Ey  matter,  the  claustrum,  of  variable  thickness.  Outside  the 
elau<itrum  is  another  layer  of  white  matter,  and  then  we  see  the  in- 
lented  convolutions  of  the  island  of  Reil.  If  a  verticil  transverse 
action  be  made  through  the  nucleus  lenticularis,  it  appears  triangu- 
ir  and  intersected  by  two  white  lines,  which  divide  it  into  three 
araliel  grey  bands.  Beneath  the  lenticular  nucleus  is  a  mass  of 
|ray  matter,  called  the  nucleus  amygdalae,  which  causes  an  elevation 
It  the  apex  of  the  roof  of  the  middle  horn. 

The  tania  semicircularis,  or  stria  terminalis, 
is  a  narrow  semi-transparent  band  of  longitu- 
dinal white  fibres,  whkVv  V\t^  w  vVt  ^wss-s. 


enia  Semicircu- 
laris. 
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HIPPOCAMPUS   MAJOR. 


between  the  corpus  striatum  and  the  optic  thalamus  (Fig.  279,  j). 
In  front,  it  is  connected  with  the  anterior  crus  of  the  fornix,  and 
descends  with  it  to  the  corpus  raammillare ;  it  passes  backwanb 
and  outwards,  and  behind  it  is  lost  in  the  white  substance  of  the 
middle  horn  of  the  lateral  ventricle.  Several  veins  from  the 
corpus  striatum  pass  underneath  the  tasnia  semicircularis  to  join  th« 
venae  Galeni.  The  upper  surface  of  the  tsenia  is  firmer  in  structure 
than  its  deeper  part,  and  is  called  the  homy  band  oi  Tarinus. 


Fic.  >n-— View  or  thk  Latvral  Vkkthicus  aho  thi  Vilvh  iHraaroinw  Avn* 

Rbplbctimc  tub  Fornix. 
.  Anterior  hnrn.     3.  Corp^uitriatum.     3.  Tsenia seniicircuUrift.    4.  Opticlhalaifiul* 
interpoiilum,  with  the  venc  Galeni.     6.  l.-yra.     7.  'I'he  posterior  tulf  of  ifeHC  iwiuA  I 
bdckw-ardk.    8.  Hippocampus  fninor     9.  tilppocampiu  oujor.     10.   Emincacu  c 
II.  Frfth  ventricle,     is.  Choroid  ptcxiu. 


Hippocampus  Major. 


'V\\t  hippocampus  major  is  an  elongated  convex 


eminence  of  grey  matter,  covered  with  while, 
and  is  situated  in  the  posterior  part  of  the  descending  horn.  It 
extends  to  the  bottom  of  the  horn,  following  its  curve,  where  it 
becomes  somewhat  expanded  and  indented  on  the  surface,  » 
as  to  resemble  the  paw  of  an  animal,  whence  its  name,  pts  kiff*- 
eampi.  Attached  to  the  front  concave  border  of  the  hip)x>canQpus  « 
the  jjosterior  crus  of  the  fornix.  It  corresponds  to  the  hippocampal 
fissure,  which  itself  is  filled  with  grey  matter,  which  fornjs  the  Ettcu 
dentata. 
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Hippocampus  Minor. 


The  hippocampus  minor,  called  also  calcar  avis 


Velum  Interpositum 
and  Choroid 
Plexus. 


and  ergot,  is  a  rounded  eminence,  smaller  tlian 
ihe  preceding,  occupying  the  inner  cun'ed  wall  of  the  posterior 
iiorn.  It  consists  of  white  matter  externally,  and  corresponds  to 
the  calcarine  fissure.  Between  the  hippocampus  major  and  minor 
is  a  triangular  smooth  surface,  called  the  pes  accessorius,  or  emi- 
nentia  collateralis,  and  is  found  in  the  posterior  and  the  descending 
horn.     This  corresponds  to  the  collateral  fissure. 

The  velum  interpositum,  which  supports  the 
fornix,  should  now  be  examined.  This  is  a 
layer  of  pia  mater  which  penetrates  into  the 
veotrtclcs  through  the  transverse  fissure,  be- 
neath the  posterior  border  of  the  corpus  callosum,  as  shown  in  Fig. 
279.  The  shape  of  this  vascular  membrane  is  like  that  of  the 
fornix,  and  its  borders  project  beneath  that  body  and  form  the  red 
convoluted  fringes  called  the  choroid  plexuses.  These  plexuses 
consist  almost  entirely  of  tortuous  ramifications  of  minute  blood- 
vessels, and  are  covered  with  vascular  villi.  The  villi  themselves 
are  covered  wiih  large  spheroidal  epithelial  cells.  In  front  the 
plexuses  communicate  with  each  other  through  the  foramen  of 
Monro;  behind,  they  descend  into  the  middle  horns  of  the  lateral 
ventricles,  and  become  continuous  with  the  pia  mater  at  the  base 
of  the  brain.  From  the  under  surface  of  the  velum  two  small 
vascular  processes  are  prolonged  into  the  third  ventricle,  forming 
the  choroid  plexuses  of  that  cavity. 

Along  the  centre  of  the  velum  run  two  large 
veins,  called  vena  Galeni,  which  return   the 
blood  from  the  ventricles  into  the  straight  sinus. 

The  velum  interpositum,  with  the  choroid  plexuses,  must  now 
be  removed  to  expose  the  following  structures  shown  in  Fig.  281 
(p.  698): — 1.  A  full  view  of  tlie  optic  thalamus.  2.  Between  the 
optic  thalami  is  the  thinl  ventricle,  a  deep  vertical  fissure,  situated 
in  the  middle  line.  3.  Behind  the  fissure  is  the  pineal  body,  a 
vascular  structure,  about  the  size  of  a  pea.  From  this  body  may 
be  traced  forwards  two  slender  white  cords,  called  its  peduncles,  or 
striie  pineales — one  along  the  inner  side  of  each  optic  thalamus. 
4.  Passing  transversely  across  the  third  ventricle  are  three  com- 
missures— anterior,  middle,  and  posterior,  connecting  the  opposite 
sides  of  the  brain.  5.  Immediately  behind  the  pineal  body  are 
four  elevations,  two  on  each  side,  called  llie  corpora  quadrigemina, 
or  nates  and  testes.  6.  These  bodies  are  connected  with  the  cere- 
bellum by  two  bands,  one  on  each  side,  termed  the  processus  a 
cereMlo  ad  cerebrum  ox  ad  testes.  7.  Between  these  cords  extends 
a  thin  layer  of  grey  substance,  called  the  valve  0/  Vieussens,  be- 
neath which  lies  the  fourth  ventricle. 


Venae  Galeni. 


* 
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THALAMUS   OPTICUS. 


_.    .  _    .  This,  cdWedaho  the  ^os/eriarcerefira/ Mng/icn, 

Thalamus  Opticus.       •      .  .1  •  i-      1 

*^  IS  the  convex  oval  elevation  seen  immediately 

behind  the  corpus  striatum  and  taenia  seraicircularis.  Superficially 
it  is  covered  with  a  thin  layer  of  white,  but  internally  it  is  com- 
posed of  grey  substance.  The  under  surface  rests  upon  the 
tegmentum  of  the  crus  cerebri,  and  forms  part  of  the  roof  of  the 
middle  horn  of  the  lateral  ventricle  ;  externally  it  is  bounded  by  a 
broad  band  of  white  substance  derived  from  the  crnsta,  which 
forms  the  internal  ca|jsule,  already  described.  Externally,  the 
optic  thalamus  is  bounded  by  the  taenia  semicircularis  ;  superfi- 
cially, it  is  covered  by  the  choroid  plexus  and  the  fornix;  inter- 
nally, it  forms  the  lateral  boundary  of  the  third  ventricle,  and 
has,  running  along  it,  the  peduncle  of  the  pineal  body  ;  poste- 
riorly, it  overlaps  the  sides  of  the  corpora  quadrigemina,  and 
forms  a  prominence  in  the  roof  of  the  middle  horn,  where  it 
receives  the  crus  cerebri.  The  upper  surface  of  the  thalamus  is 
divided  into  two  portions  by  an  oblique  shallow  groove,  passing 
from  before  backwards;  the  anterior  and  outer  portion  forms  a 
prominent  convex  surface,  called  the  anterior  tubercle,  which  is 
covered  with  the  epithelium  of  the  lateral  ventricle  ;  the  posterior 
and  inner  portion  is  pointed  in  front,  and  posteriorly  enlarges 
to  form  a  prominent  rounded  eminence,  the  posterior  tubercle  or 
puli>inar,  and  is  not  lined  with  epithelium.*  Beneath  the  pos- 
terior part  of  the  thalamus  are  two  small  oval  eminences,  termed 
the  corpora  geniculate,  internum  and  externum.  These  consist  of 
small  accumulations  of  grey  matter,  beneath  the  white  ;  the  outer 
one  being  situated  external  to  and  above  the  internal,  and  to  the 
outer  side  of  one  of  the  roots  of  the  optic  tract  (Fig.  271,  p.  681). 
From  each  of  these  bodies  proceeds  a  white  band  to  join  the  toot 
just  referred  to,  and  from  the  junction  of  these  three  roots  (braehia) 
the  optic  tract  has  its  commencement.  A  narrow  band  of  white 
substance  connects  the  external  one  with  the  nates,  and  a  similar 
band  connects  the  internal  one  with  the  testes.f 

_. ,  .  ,,       .  ,  The  ////></  ventricle  is  the  long  narrow  fissure 

Third  Ventricle.  ,    .  .,  .■      .l   1       •        j  l       j 

between  the  optic  thalami,  and  reaches  down 

to  the  base  of  the  brain.     Its  roof  is  formed  by  the  fornix  and  the 

velum  interpositum,   the  under  aspect  of  which  is  lined   by  the 

epithelium  covering  the  general  ventricular  cavities,  and  is  reflected 

from  the  velum  and  choroid  plexuses  on  to  the  optic  thalami ;  the 

lioor,  which  increases  in  depth  in  front,  is  formed  by  certain  parts 

at  the  base  of  the  brain,  found  within  the  interpeduncular  space, 

*  There  is  a  Irianguliu'  depression  between  the  pulvinar  and  tlie  peduncle  of  (Ibe 
pineal  body,  which  has  received  the  name  of  the  trigonum  hahenul^. 

f  These  bands  are  faintly  marked  in  man,  but  are  more  apparent  in  the  lo«tf 
auimaU. 
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12.  f  the  locus  perforatus  posticus,  corpora  niatnmillaria,  tuber  cin- 
PCum,  infundibulum.  and  lamina  cinerea,  all  of  which  are  best  seen 
a  vertical  section  (Fig.  280).  In  fronts  it  is  bounded  by  the 
nterior  crura  of  the  fornix  and  the  anterior  commissure  ;  laieraily, 
y  the  optic  thalami  and  the  peduncles  of  the  pineal  body  ;  behind, 
y  the  posterior  commissure  and  the  i/tr  a  Urtio  ad  qaarium  ventri- 
nium^  which  is  a  long  canal  beneath  the  corpora  quadrigemina, 
bnnecting  the  third  with  4he  fourth  ventricle. 


bClc  nerve. 


Pituitary  fLtncl. 

Ttil>cr  ciitercum. 

Corput  mammillArc 
Locus  perforatum  pmticuf . 


.. —  Velum  interpoii-  ] 
turn, 
_   Thnlamus    opti- 
cus 
Pineal  gLiod. 
Posterior     com- 

miMure. 
Nates. 

ter  .1  tertio   ad  ' 
qitartum    vea- 
triculum. 
Valve  of   Vicus- 

Fourth  vcntriclcv 


Pon»  Varolii, 


Arachnoid  mem* 
br«ne  (re- 
flected). 


Medulla  oblongata. 
D.— VaKTiCAL  SwmoM  Tmrovgu  thb  Coiirvs  Callosum.  AMD  Parts  Brlow. 
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ominissures. 


Uddle. 


Passing  across  the  third  ventricle  are  seen  three 
commissures,   the  anterior,  middle,  and  ]X)s- 
;rior.     The  middle  eommissure  may  be  seen  by  gently  separating 
the  optic  thalami,  and  is  about  half  an  inch 
{ij  mm.)  in  breadth.     This  is  composed  en- 
rely  of  grey  substance,  and,  in  most  brains,  owing  to  its  softness, 
generally  torn  before  it  can  be  examined.*    The  anterior  com- 

*  The  vift  commissare  does  not  appear  lo  be  a  very  essenlial  consiilueni  part  of 
e  brain,  tt  is  no(  fnund  Iwfore  the  niDlh  monlh  of  fecial  life,  and  in  some  in- 
inces,  according  lo  our  olKcrTations,  is  never  developed.  Wen2el  stales  thai  it 
absent  in  al>out  one  out  of  seven  subjects  (Pr/V»iV»eM  S/tutt.  Ctrtiri  Horn,  tl 
Hr/.  TObingeD,  1812.) 
59 


698 


THIRD   VENTRICLE. 


Anterior. 


missure  is  a  round  white  cord,  which  lies  im- 
mediately in  front  of  the  anterior  crura  of  the 
fornix,  and  connects  the  cor[Jora  striata.  This  commissure  may  l« 
traced  on  each  side  through  the  corpora  striata,  below  the  nuclei  len- 
ticulares,  extending  backwards  far  into  the  temporo-sphenoidal  lobes. 
Situated  immediately  in  front  of,  and  rather  below  the  pineal  body, 


Corpus  cillosum  cut  through. 

Ventricle  of  the  septum 
lucidum. 

Corpus  striatum. 

Anterior  crura  of  the  fornix. 

Anterior  commissure. 

Taenia  semicinnilaris. 

Middle  commissure. 

Thalamus  oplicus. 

Crura  of  pineal  gland. 

Posterior  commissure. 
Pineal  gUud. 
(Nates. 
Corp.  quadrigemina.{ 

(.Testes. 

Valve  of  Vieussens.  ,^^-<V- 

Proccssus  a  cerebello  *d,^  >^ 
cerebrum. 


Posterior. 


is  another  thin  round  white  cord  called  the 
posterior  commissure.  Its  fibres  pass  into  the 
substance  of  the  hemispheres  and  connect  the  optic  thalami.  lis 
fibres  are  derived  from  the  fillet  which  comes  from  the  tegmentum 
of  the  crus  cerebri. 

The  third  ventricle  communicates  with  the  lateral  ventricles  by 
the  two  openings  of  the  foramina  of  Monro,  with  the  fourth  ven- 
tricle through  the  iter  a  tertio  ad  quartum  ventriculum,  And  in 
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Pineal  Body  or 
Gland. 


front  of  its  floor  by  a  conical  cavity,  iter  ad  infundibutum,  with  the 
infiindilniluin. 

The  third  ventricle  is  covered  with  an  epithelial  lining  continuous 
with  that  of  the  lateral  ventricles  through  the  foramina  of  Monro; 
after  covering  the  walls  of  the  third  ventricle  it  lines  the  aqueduct 
of  Sylvius  to  pass  to  the  fourth  ventricle. 

The  pineal  body  (conarium)  is  a  very  vascular 
oval  body,  situated  immediately  in  front  of  the 
corpora  quadrigemina  (Fig.  28 r).  It  is  about 
the  size  of  a  cherry-stone,  and  is  firmly  connected  with  the  under 
surface  of  the  velum,  and  is  apt  to  be  separated  from  its  normal 
position  when  that  membrane  is  reflected.  It  is  connected  to  the 
cerebrum  by  two  white  crura,  Iht  peduncles  0/  the  pineai  body,  which 
extend  forwards,  one  on  the  inner  side  of  each  optic  thalamus  along 
their  upper  margin,  and  terminate  by  joining  the  anterior  crura  of 
the  fornix.  The  peduncles  join  together  behind  in  front  of  the 
pineal  body,  and  are  connected  with  the  front  of  the  [)Osterior 
commissure. 

The  pineal  body  consists  of  numerous  small  follicles  filled  with 
cells,  which  are  separated  by  connective  tissue,  so  that  in  struc- 
ture it  much  resembles  that  of  the  anterior  lobe  of  the  pituitary 
body.  In  its  interior  it  contains,  besides  some  viscid  fluid,  more 
or  less  gritty  particles  {acenmlus  cerebri),  consisting  of  phosphate 
and  carbonate  of  lime,  and  phosphate  of  magnesia  and  ammonia. 
Besides  the  calcareous  particles,  these  follicles  contain  corpora 
amylacea  ;  and,  when  abundant,  this  sabulous  matter  is  found  on 
the  peduncles  of  the  pineal  body. 

The  pineal  body  is  larger  in  the  female  than  in  the  male  subject, 
and  is  largest  of  all  in  the  child.  It  is  found  in  all  mammalia, 
birds,  and  reptiles,  in  the  same  typical  position,  but  its  functions 
are  entirely  unknown. 

The  corpora  quadrigemina  are  four  round 
eminences,  situated  two  on  each  side,  behind 
the  pineal  body,  and  are  separated  from  each 
other  by  a  crucial  depression.  Though  white  on  their  surface,  they 
contain  grey  matter  in  their  interior  for  the  purpose  of  giving  origin 
to  the  optic  tract.  Laterally,  they  are  continued  outwards  as  two 
convex  white  cords,  the  anterior  and  posterior  braehia.  The  an- 
terior brachium  passes  between  the  corpora  geniculata,  and  is  con- 
tinued on  into  the  optic  tract,  of  which  it  may  be  considered  its 
direct  root ;  the  posterior  brachium  passes  forwards  and  outwards, 
and  is  lost  beneath  the  corpus  geniculatum  internum.  They  are 
situated  above  the  iter  a  tertio  ad  quartum  venlriculuni.  The 
anterior  pair  are  called  the  nates,  and  are  larger  and  darker  than 


Corpora  Quadri 
gemina. 


I 


700 


VALVB   OF   VIEUSSENS. 


Processus  a  Cerebello 
ad  Cerebrum. 


the  posterior  pair,  which  take  the  name  of  testes.     A  more  appro- 
priate term  for  these  bodies  would  be  the  optic  lobes.* 

The  corpora  quadrigemina  are  developed  very  early  in  fcetal  life, 
and  are  at  first  only  two  in  number,  one  on  each  side  of  the  mesial 
line  ;  but  about  the  seventh  month  a  transverse  groove  is  apparent, 
thus  mapping  out  the  four  bodies.f 

By  gently  drawing  back  the  overlapping  cere- 
bellum, two  broad  white  cords  are  seen,  which 
pass  backwards,  diverging  from  each  other, 
from  the  optic  thalami  and  the  corpora  quadrigemina  to  the  cere- 
bellum (Fig.  281).  These  are  iht  processus  a  cerebello  ad  cerebrum, 
or  superior  peduncles  of  the  cerebellum.  They  connect  the  cerebrum 
and  cerebellum,  and  rest  tipon  the  crura  cerebri.  Below  they  pass 
to  the  inferior  vermiform  process,  and  to  the  white  matter  within 
the  corpus  dentatum. 

The  triangular  space  between  the  superior  pe^ 
duncles  is  occupied  by  a  thin  layer  of  grey 
matter,  which  covers  over  the  anterior  part  of 
the  fourth  ventricle.  This  layer  is  called  the  t<alve  of  Vieussens,  or 
the  anterior  or  superior  medullary  velum  ;  it  is  narrow  in  front  and 
broad  posteriorly,  where  it  is  connected  with  the  central  portion  of 
the  cerebellum.  Along  the  mesial  line  of  its  upper  surface  there  is 
an  irregular  ridge,  the  frenulum,  which  becomes  lost  towards  its 
lower  part  ;  the  lower  part  is  overlapi>ed  by  a  corrugated  lobule  of 
grey  matter  from  the  anterior  part  of  the  cerebellum,  and  is  called 
the  linguetta  laminosa. 

The  third  ventricle  is  connected  with  the 
fourth  by  a  canal  (Fig.  280)  large  enough  to 
admit  a  probe,  which  runs  downwards  and 
backwards  beneath  the  posterior  commissure 
and  the  corpora  quadrigemina.  It  is  about 
half  an  inch  (/j  mm.)  in  length,  and  its  shape  varies  in  difTcrent 


Valve  of 

Vieussens. 


Iter  a  Tertio  ad 
Quartum  Ventricu 
lum,  or  Aqueduct 
of  Sylvius. 


*  Eminences  homologoos  to  the  corpora  qaadrigemina  are  fonnd  in  all  vent' 
brale  animals;  ihey  arc  the  mesocephalic  loljes;  they  always  give  origin  lotk* 
optic  nerves,  and  their  si/e  bears  a  direct  relation  to  the  power  of  sight.     Tbey  1 

relatively  smaller  in  man  than  in  any  other  animal.     In  birds  there  -- ' 

eminences,  and  these  are  very  large,  especially  in  those  far  seeing  1 

high,  as  the  eagle,  falcon,  vulture,  etc.,  who  acquire  acute  sight  tu       . -id 

prey  at  a  distance. 

t  On  making  a  transverse  vertical  section  through  the  nates,  we  find  thit  there 
is   a  superficial  thin  layer  of  white  fibres  (stratum  lonale)  ;  bene  >  • 

crescenlic  layer  of  grey  matter   (stratum  cineteuni) ;  deejier  than  t  k 

biconvex   maw  of  grey  mailer,   with   nerve   filaments  and  nerve  cells 
opiicum) ;  and  lowest  of  all  is  an  arched  layer  of  white  nerve  libies  deri' 
the  fillet  (Stratum  lemnisci). 
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rts  of  its  course ;  in  the  lower  being  T-shaped,  and  in  the  upper 

»rt  shield -shaped,  on  transverse  section.     In  its  walls  is  a  large 

cunt  of  grey  matter,  in  which  are  the  nuclei  of  origin  of  the 

lird,  fourth,  and  upper  part  of  the  fifth  cranial  nerves.     It  is  lined 

rith  ciliated  columnar  epithelium.     This  passage,  together  with 

e  third  and  fourth  ventricles,  are  persistent  parts  of  the  central 

nal,  which  in  early  foetal  life  extended  down  the  middle  of  the 

rebro-spinal  axis.     It   subsequently   becomes   much  encroached 

on   by  the  large   increase  of  grey  substance  in  the  process  of 

evclopment. 


z 


irth  Ventricle. 


The  fourth  ventricle  is  the  space  situated  be- 
tween the  cerebellum  behind  and  the  posterior 

irface  of  the  medulla  oblongata 

id  pons  Varolii  in  front.     It  is 

Be  dilated  portion  of  the  pri- 

lordial  canal  alluded  to  in  the 

St  paragraph.     If  viewed  in  a 

Ertical  section,  as  represented 
the  diagram  (Fig.  280),  it  ap- 

tars  triangular,  with  its  base  for- 

rards;  but  if  seen  from  behind, 

'it  is  a  lozenge-shaped  space,  the 

long  axis  being  antero-posterior 

(Fig.  282). 

The  u/>per  wall  ox  roo/oi  the 
fourth  ventricle  is  formed  by 
the  valve  of  Vieiissens,  and  by 
the  front  of  the  inferior  vermi- 
form,process,  with  the  two  amy- 
gdalae ;  laterally  \X  is  bounded, 
in  front  by  the  processus  a  cere- 
bcllo  ad  cerebrum,  and  behind 
by  the  diverging  posterior  pyra- 
mids and  rest i form  bodies;  he- 
low,  by  the  continuation  of  the  arachnoid  membrane  on  to  the 
posterior  surface  of  the  spinal  cord,  in  which  there  is  an  afierture 
called  the  foramen  of  Magendie ;  in  front  its  floor  is  formed  by  the 
medulla  oblongata  and  pons  Varolii.  The  pia  mater  is  prolonged 
for  a  short  distance  mio  the  lower  part  of  the  cavity,  and  forms  the 
^(horoid  plexus  of  the  fourth  ventricle. 

The  anterior  wall  is  diamond-shaped,  pointed  above  and  below, 

lile  laterally  the  space  broadens  out  into  an  angular  point,  be- 

veen   the  cerebellum  and  the  medulla,  called  the  lateral  recess. 

:low,  the  ventricle  is  bounded  by  the  restiform  bodies  and  poste- 
rior pyramids  diverging  like  the  branches  of  the  letter  V  to  form' 


.  flSa.  — Fu>OK  Ol*   TUB    FntmTH 

VKHTmci-n. 
I,  Processus  a  cerebello  jiii  ccreUnim.  b, 
Restiform  bodies,  c  Fasciculi  gmcites.  4. 
Fasciculus  teres,  exIemHlly  is  (tie  toveii 
superior.  /■  McdiilUry  slrijc.  /.  Fasciculus 
Ceres,  g.  Tu^erculum  .acusticuin.  h.  Fovea 
inferior,     i.  CerebcUum. 
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the  inferior  peduncles  of  the  cerebellum;  the  divergence  of  these 
cords,  with  the  median  furrow,  was  called  by  the  older  anatomists 
the  calamus  scrip/onus,  from  its  fancied  resemblance  to  a  writing 
pen.  At  the  termination  of  the  posterior  pyramid  there  is  a  slight 
overhanging  thickening  turning  over  the  restiform  body  at  the 
lateral  recess,  of  which  it  forms  the  lateral  boundary  ;  it  is  called 
the  ligula  or  lienia.  We  find  also  a  similar  thickening,  partly  of 
the  lining  membrane  and,  partly  of  nerve-matter,  arching  over  the 
apex  of  the  calamus  scriptorius,  known  as  the  oiex. 

The  floor,  formed  by  the  posterior  surface  of  the  medulla  and 
pons,  is  marked  by  a  median  groove  |)assing  from  the  apex  of  the 
calamus  s<:riptoriiis  to  the  iter.  It  is  divided  into  two  portions,  a 
lower  and  an  upper,  by  some  transverse  white  fibres  called  the 
striit  aciisliccc  or  meJullares,  which  emerge  from  the  median  groove 
and  pass  outwards  over  the  inferior  cerebellar  peduncle  to  join  part 
of  the  roots  of  the  auditory  nerves.  The  lower  part  of  the  floor, 
on  each  side,  is  mapped  out  into  three  surfaces  by  a  triangular 
depression, ytTZ'irri  inferior  (Fig.  282,  //),  having  itsapex  at  the  trans- 
verse striae,  and  its  base  below  at  the  posterior  pyramids.  On  the 
outer  side  of  the  fovea  there  is  a  convex  triangular  surface,  with 
its  base  upwards  f  Fig.  282,  g),  called  the  tuberculum  acusticum ;  on 
the  inner  side  of  the  fovea  and  bounded  internally  by  the  median 
groove,  is  the  rounded  triangular  surface  which  marks  the  com- 
mencement of  the  fasciculus  teres.  Towards  the  base  of  the  mfc- 
rior  fovea  there  is  a  dark  surface  of  grey  matter  called  the  alt 
cinerea,  which  becomes  raised  into  an  eminence  («///«i?'»//Vi  cinerea). 

The  up|)er  part  of  the  fourth  ventricle  is  that  portion  between  the 
acoustic  strice  and  the  iter  a  tertio  ad  quartum  ventricuhim.  The 
median  groove  is  still  continued  upwards,  although  it  beoomcs 
fainter,  and  on  each  side  of  it  is  the  parallel  rounded  entinence,  ttie 
fasciculus  teres.  Outside  this  fasciculus  is  a  triangular  depression, 
ihe  fovea  superior ;  and  passing  upwards  under  cover  of  the  superior 
cerebellar  peduncle,  we  notice  a  depression  of  grey  sulwtance, 
called  the  locus  cicruleus. 

The  lower  part  of  the  fourth  ventricle  is  develof>ed  from  the 
metencephalic,  the  upper  part  from  the  epencejihalic  portion  of 
the  posterior  primary  vesicle.* 

The  white  substince  of  the  cerebrum  consists 
of  medullated  fibres,  which  are,  as  a  rule, 
smaller  than   those  in   the  spinal  cord.     The 
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*  Tiedeminn  pro)>osed  to  call  the  fourth  ventricle  the  linl,  lieuDse  in  (he  ftrlw 
il  is  fiirmcd  sooner  than  any  of  tlie  others ;  liccause  it  exists  in  all  verte)irat«cl 
aiiiinaU,  whereas  the  lateral  ventricles  are  aiisent  in  all  osseoai  fisbn ;  and 
because  the  ventricle  of  the  septum  Incidum  is  absent  in  all  fishes,  in  rcjKiles,  lod 
ill  liifds. 
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general  arrangement  of  the  fibres  may  be  classified  under  three 
heads:  i.  The  diverging  or  peduncular  fibres.  2.  The  transverse 
commissural  fibres  ;  and  3.   The  longitudinal  fibres. 

The  diver^ng  or  peduncular  fibres  are  derived  partly  from  the 
crusta,  and  partly  from  the  tegmentum  of  the  crus  cerebri.  Those 
from  the  crusta  pass  forwards  and  outwards  between  the  nucleus 
caudatus  and  nucleus  lenticularis  witli  the  internal  capsule ;  and  in 
front  of  the  ganglia  the  fibres  radiate  outwards  in  all  directions, 
called  the  corona  radiala.  Most  of  these  fibres  piass  indirectly  to 
the  cortical  portion  of  the  cerebrum  ;  some  proceed  direct  to  the 
cortex,  through  the  grey  ganglionic  structure,  amongst  which  are 
the /v/iw/'/ij/Zrarf,  passing  to  the  grey  matter  in  the  neighbour- 
hood of  the  fissure  of  Rolando,  and  the  direct  sensory  tract  to  the 
cortex  of  the  occipital  lobe.  The  fibres  from  the  tegmentum  are 
>ined  by  others  from  the  processus  a  cerebello  ad  cerebrum,  and 
he  corpora  quadrigemina,  and  pass  under  the  opiic  thalamus,  and 
robably  through  this  body,  and  radiate  outwards,  joining  the  co- 
jna  radiata  to  proceed  to  the  temporo-sphcnoidal,  post-jwrietal, 
knd  occipital  lobes. 
The  transverse  commissural  fibres  connect  the  two  hemispheres, 
nd  are  the  corpus  callosum,  the  anterior  and  posterior  comrois- 
II  res. 
The  longitudinal  fibres  consist  of  the  fornix,  the  striae  longitudin- 
fciles  of  the  corpus  callosum,  the  taeniae  semicirculares,  the  gyrus 
imiratus,  the  gyrus  uncinatus,  and  the  peduncles  of  the  pineal 
3dy. 

THE  CEREBELLUM. 

The  cerebellum  is  that  portion  of  the  encephalon  situated  in  the 
occi|)ital  fossa,  beneath  the  posterior  lobes  of  the  cerebrum,  from 
which  it  is  separated  by  the  tentorium.  It  measures  in  its  trans- 
Irersc  diameter  from  three  and  a  half  to  four  inches  {8  8  to  10  cm.), 
\n  its  antero-posterior  diameter  two  to  two  and  a  half  inches  (j  to 
J.J  cm.),  and  two  inches  (5  cm.)  in  its  vertical  diameter.  Its  form  is 
Slli|>soidal,  with  the  long  axis  transverse.  When  the  arachnoid 
nembrane  and  the  pia  mater  are  removed,  it  is  noticed  that  its  sur- 
tce  is  darker,  and  not  arranged  in  tortuous  convolutions  like 
khose  of  the  cerebrum.  It  is  covered  externally  with  grey  matter, 
md  consists  of  a  multitude  of  thin  laminx  disposed  in  a  series  of 
nearly  ]>arallel  concentric  curves,  with  the  concavity  forwards.  By 
little  dissection  it  is  easy  to  separate  some  of  the  laminae  from 
ich  other,  and  to  see  that  the  intervening  fissures  increase  in 
lepth  from  the  centre  towards  the  circumference. 

The  cerebellum  consists  of  two  lateral  hemispheres  united  by  an 
intermediate  portion,  the  vermiform  process,  the  upper  aspect  of 
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Fig.  adj.— S  11  r brio r  Surpacs  of  tub  CERHnaLLUH. 
ici.  Incisura  ccrebclli  ;tntcrior.     i i p.  lact&un  cerr- 
bclli  poftierior.     asnt  la.  The  anterior  Mipcrtnr  ur 
The 


quadrate  lobe. 


a  sf\T  I  ^ 


posterior   luperior  lobe. 


which  lakes  the  name  of  the  superior  vermiform  process,  the  inferior 
that  of  the  inferior  vetwi/orm  process.  Coinparaiive  anatomy  i)rov« 
that  this  is  the  fundamental  part  of  the  cerebellum,  the  lateral 
masses  not  being  developed  in  the  vertebrate  series  until  after  the 

birds.  In  man  the  lateral 
masses  form  byfarthe  largest 
part  of  the  cerebellum. 

The  two  hemispheres  on 
their  under  aspect  are  con- 
vex and  separated  from 
each  other  by  a  deep  fossa, 
Ihe  vn//ccu/a  ;  and,  behind, 
this  is  continued  so  as  to 
form  a  deep  notch  l)eneath 
the  posterior  borders  of  the 
cerebellum. 

The  upper  surface  is  sep- 
arated from  the  lower  by  a 
deep  fissure  named  the 
great  horisonlal,  which  ex- 
tends along  the  free  border 
of  each  hemisphere. 
The  upper  surface  of  the  cerebellum  slopes  on 
each  side,  having  a  ridge  along  the  middle 
line,  called  the  superior  t<erniiform  process.  This  process  presents 
three  eminences,  an  anterior,  middle,  and  posterior,  which  are 
named  respectively,  the  lobulus  centralis,  the  monticulus  cerebelH, 
and  the  commissura  simplex.  The  hemispheres  are  separated  pos- 
teriorly by  a  deep  notch,  the  incisura  cerebelli  posterior,  which 
receives  the  falx  cerebelli ;  and  anteriorly  by  a  broader  notch,  the 
incisura  cerebelli  anterior,  which  lodges  the  pons  Varolii.  On  this 
surface  of  the  cerebellum  are  two  lobes,  one  of  which,  the  quadrate, 
is  situated  on  its  external  and  anterior  aspect ;  the  other,  the  /w- 
terior  or  cresceniic,  is  placed  along  its  posterior  border. 

,,    ,     „     ,  On  the  under  surface  of  the   rerebelluro  its 

Under  Surface.  j-   •  •        •    .      .         u       ■     u  •       i       i 

division  into  two  hemispheres  is  clearly  [ler- 

ceptible.     The  deep  furrow  between  them  is  called  the  vallecula. 

The  front   part  of  it  is  occupied  by  the  medulla   oblongata.     To 

examine  the  surface  of  the  valley,  the  medulla  must  be  raised,  and 

the  hemispheres  separated  from  each  other.     Along  the  middle  line 

of  the  vallecula  is  the  inferior  vermiform  process,  which  is  the  under 

surface  of  the  original  part  of  the  cerebellum.     Traced  forwards, 

this  process  terminates  in  the  nodule,  which  projects  into  the  fourth 

ventricle,    and    is   called    the   laminated  tubercule  of   Mal.icariie; 

traced  backward,  it  ends  in  a  small  conical  projection,  called  tbe 


i  I.  Tlic  ponlcrior  titferior  lobe,  h/  The  Ifrcil 
norirontal  fissure.  t(  The  lobuluK  centralis,  m  c. 
Mouticulus  cerebelli,    c  i.  Commistitra  &implex. 


Upper  Surface. 
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yramid;  between  these  is  a  tongue-like  body,  called  the  uvula, 

^bich  is  connected  with   the  adjacent  amygdala:  by  an  indented 

rey  ridge,  named   the  fiiiro7ved  band.     Passing  from  the  nodule 

the   flocculus  is  a  thin  valve-like  fold  of  white   matter,  which 

Sgether  take  the  name  of  the  (<osterior  or  inftrior  medullary  velum. 

anterior  crescentic  margin  is  free,  and  its  posterior  is  attached 

the  furrowed  band.*     To  see  this  satisfactorily,  the  tonsils  must 

carefully  separated  from  each  other. 

Each  hemisphere  presents  on  its  under  surface  certain  secondary 
1,  to  which  different  names  have  been  applied  (Fig.  284). 
!iat  portion  which  immediately  overlies  the  side  of  the  vallecula 


Fig.  984.— iKrHRiDK  SuRfACs  uf  ihs  Ckhbiiblluh. 
The  smysiUU.     Bi.  The  biventrnl  lobe.     f*.  The  slender  lobe.     Pi.  The  (Hnlertor  inferior 
lobe     V^Tbe  Krcal  hori«onul  fiMiire.   fl.  The  flocculus,    n.  The  nodule  silitatett  in  ihe 
vallecuU.    M.  1  lie  uvula  situated  in  the  vallecula.  /.  The  pyramid  situated  in  the  vallecula. 


i  called  the  tonsil  (^amygdala) ;  this  is  connected  with  the  uvula  by 
indented  layer  of  grey  matter,  called  the  furrowed  band.     At 
;  anterior  part  of  each  hemisphere,  near  the  middle  line,  is  a  little 
>be  named  the  flocculus  or  subpeduncular  lube. 

In  addition  to  the  amygdalae  and  flocculi,  already  mentioned, 
ther  lobes  have  been  described  on  the  under  surface  of  the  cere- 
rllum.  Thus,  there  is  the  digastric  lobe,  situated  external  to  the 
amygdala  ;  and  behind  this  are  successively  the  slender  and  the 
poslciior  inferior  lobes  (Fig.  284). 

The  cerebellum  is  connected  with  the  cerebro- 
spinal axis  by  the  ihr^e  peduncles  or  crura — a 
superior,    middle,    and    inferior.     With    the 
Bedulla  oblongata  it  is  connected  by  means  of  the  restiform  tracts; 


Peduncles  of  the 
Cerebellum. 


*  These  are  loinetiines  called  the  valvtt  of  Tarini. 
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these  are  called  the  processus  a  cerebello  ad  medullam,  or  its  inferior 

peduncles ;    with  the  cerebrum  it  is   connected    by  means  of  the 

processus  e  cerebello  ad  cerebrum  or  ad  testes ;  these  are  called  its 

superior  peduncles.     The  lateral  portions  of  the  pons  constitute  its 

middle  peduncles. 

To  examine  the  internal  structure  of  the  cerc- 

n  erna      rue     e.       bellum,  a  longitudinal  section  must  be  made 

through  the  thickest  part  of  one  of  its  hemispheres.     There  is  then 

seen  in  the  centre  a  large  nucleus  of  white  substance,  from  which 

branches  radiate  into  the  grey  substance  in  all  directions,  and  upon 

which  the  grey  cortical  substance  is  deposited  {lamina). 

The  lamina,  about  twelve  in  number,  have  branches  from  them 

at  right  angles,  secondary  laminae  ;  and,  from  these  again,  tertiary 

jaminae.     This  racemose  arrangement  of  the  white  matter  in  the 

substance  of  the  grey  has  been   likened  to  the  branches  of  a  tree 

deprived  of  its  leaves  and  is  generally  known  as  the  arbor  vi/a. 

_  _  In  the  centre  of  the  white  substance  of  each 

Corpus  Dentatum.        u       -     >  ■  i  r  ..         i. 

•^  hemisphere  is  a  nucleus  of  grey  matter,  the 

corpus  dentatum,   consisting   of   a  zigzag    line   of    yellowish-grey 

colour,  incomplete  at    its   upper  and   inner  part,  and   enclosing 

within   it  some  white  substance.     From  its  centre  white  fibres  may 

be  traced   to  the  superior  cerebellar  peduncles  and   the  %'alve  of 

Vieussens.     It  is  displayed  either  by  a  vertical  or  by  a  horizontal 

section. 

Respecting   the  function  of  the   cerebellum, 

the    deductions    derived    from     comj)arative 

anatomy  and  physiological  experiments  render  it  probable  that  it 

is  the   co-ordinator  of  muscular  movements — e.  g.,  in   walking, 

flying,  and  swimming. 

The   encephalon    is   originally   developed    from    three   primary 

vesicles,  from  which  the   following  parts  are.  in  the   later  stages, 

severally  developed : — 

1(  Cerebral  beiiiis|iberes,  cofp"»« 
I  striata,  corpus  dllosum,  for 
nix,  Ifiieral  ventncln,  oUtC' 
lory  \o\jt. 
(  Opiic  thalnmi,  pineal  body,  pi- 
J.  luilury  iHMly,  third  voilnde, 
(       nptic  nerve- 


Functions. 


I.  Anterior  reside. 


ProsencephatoD, 


Thalaroencepbalon, 


2.  Middle  vesicle,      ^    Mesenceplialon, 


J.  Posterior  vesicle. 


Epencephalon, 


MetencephaloD, 


r  Corpora  quadri(>cnima,  crura 
I  cerebri,  argued  uci  of  Sjrlvioa, 
(       optic  nerve. 

Cerebellum,  pons  Varoln,  I 
part  of  llie  fourth  ventricle.  ' 
(  Medulla ot>loiigata,pn«(e>torfM 
■!       of  I  be  fourth  ventricle,  aodi- 
(       lory  nerve. 


{ 
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'he  component  parts  of  the  encephalon  begin  to  be  developed 

difTerent    periods   of  fcetal    life,  and   the  ages  at  which  they 
rally  begin  to  appear  are  given  as  follows : — 

Posterior  Vesicle. 

Pari.  AtoHth. 

ncephaloH,  ....  Medulla  ohiongaia, Third 

Rest!  form  liodie? Third  lo  fourth 

Anterior  pyramids, Fifth 

Olivary  bodies, Sixth 

Slri.i;  actisticx, After  birth 

\ttpkahn,    ....  Cerebellum, Second,  end  of 

Inf.  cerebellar  ped., Third 

Middle    ••          "       Fourth 

Corpus  denlatum, Fourth 

Superior  cereb.  ped. Fifth 

Valve  of  Vieu!>Kns, Fifth 

Lobes  of  cerebellum Fifth 

Folia Sinth 

Flocculus, Seventh 

I'ost.  medullary  velum,     .    .    .  Seventh 

Amygdal.c Eighth 

MiiiDLE  Vesicle. 

.    .    .  Corpora  quadrigemina,  ....  Fourth 

Fillet,      Fourth 

Corpora  quadrig.: 

Vertical  groove Sixth 

Transveree, Seventh 

Antkrior  Vesici.k. 

alamtHitphaloH,  .    .  Optic  thalami, Second  lo  third 

.\nterinr  commissure,     ....  Third 

I'nsterior  commissure,     ....  Third,  end  of 

Pineal  l>ody, Third  to  fourth 

Optic  tracts Third  to  fourth 

Peduncles  of  pineal  lx>dy,     .  Third  to  fourth 

Middle  commissure, Ninth? 

ntnetfikaleH,     .    .    .  Island  of  Reil, Earliest  of  all 

Corpora  striata, Third 

Corpus  callosum,    .  Third,  end  of 

Fornix Fourth  to  fifth 

Sulci,  primitive : 

Fissure  of  Sylvius,     ....  Middle  of  third 

Parieto.occipital,    .        ...  Third 

Dentate Third 

Calcarine Third 

Sulci,  secondary : 

Rolando, Fifth  to  sixth 

Parallel Fifth 

Interparietal,  ......  Sixth,  end  of 

Calloso-margin.-il, Sixth,  end  of 
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Part.  MfHti 

Prostnccphaton,     .    .    .  Sulci,  secondary  ; 

(com.)  Collateral, Sixth,  end  of 

Krotital, Seventh 

Hippocampus  major,      ....  Fourth  lo  lirih 

Convolutions, Fourth  to  fifth 

*  Convolutions  dcvclope  rapidly,  Seventh  to  eighth 

Septum  lucidum Fifth 


1 


The  cerebral  hemispheres  enlarge  at  first  slowly,  but  later  they  develo|x  mticti 
mote  rapiilly  ;  the  extent  to  which  they  reach  backwards  io  the  various  jeriods  of 
intra-utcrine  life  Ls  as  follows  : — 

To  the  optic  thalami  at  third  month, 

To  the  corpora  quadrigemina  at  fourth  month, 

To  the  greater  part  of  cerebellum  at  sixth  month. 

To  the  posterior  border  of  cerebellum  at  seventh  month. 


Spina]  System  of 
Veins. 


DISSECTION  OF  THE  SPIN.\L  CORD. 

To  examine,  in  situ,  the  spinal  cord  covered  with  its  membranes, 
the  arches  of  the  vertebras  must  be  sawn  through  and  removed.* 
It  is  then  noticed  that  tlie  cord  does  not  occupy  the  whole  cavity  of 
the  spinal  canal.  The  dura  mater  does  not  adhere  to  the  vertebra, 
and  does  not  form  their  internal  periosteum,  as  in  the  skull.  Ue- 
tween  the  bones  and  this  membrane  a  space  intervenes,  which  ii 
filled  with  a  soft  reddish-looking  fat,  with  watery  cellular  tissue, 
and  the  ramifications  of  a  plexus  of  veins. 

The  spine  is  remarkable  for  the  number  of 
large  and  tortuous  veins  which  ramify  about  it 
inside  and  outside  the  vertebral  canal  (Fig. 
28$ ).     They  are  : — 

1.  The  (loni-spinal ox  posterior  external  veins,  which  form  a  tor- 
tuous plexus  outside  the  spinous,  transverse,  and  articular  processes, 
and  the  arches  of  the  vertebrae;  they  communicate  with  corres- 
ponding veins  above  and  below,  and  they  send  oflT  branches,  which 
pass  through  the  ligamenta  subdava  and  intervertebral  foramina, 
and  end  in  the  plexus  inside  the  vertebral  canal.  They  join  the 
vertebral  veins  in  the  cervical  region,  the  intercostal  in  the  donal, 
and  the  lumbar  and  sacral  veins  below. 

2.  The  veins  0/  the  botiies  of  the  vertebra  {t'ence  basis  verlebranm) 
emerge  from  the  backs  of  the  bodies,  and  empty  themselves  into 
the  transverse  vein  connecting  the  two  anterior  longitudinal  spinal 
veins. 

3.  The  anterior  longitudinal  spinal  veins,  two  in  number,  one  on 
each  side,  are  very  large  tortuous  veins,  which  extend  along  tbe 
whole  length  of  the  spinal  canal.     They  communicate  by  iramverse 


*  A  curved  saw  will  work  belter  than  a  straight  one.     (A.  Ii.) 
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'anches,  passing  beneath  the  posterior  common  ligament,  opposite 
e  body  of  eacli  vertebra,  where  they  receive  the  venx  basis  ver- 
ibrarum.  They  are  larger  in  the  dorsal  and  lumbar  regions,  and 
mmunicate  externally  with  the  vertebral,  ihe  intercostal,  the 
nnbar,  and  the  sacral  veins. 
4.  The  posterior  longitudinal  spinal  veins,  like  the  anterior,  run 

_  the  whole  length  of  the  spinal  canal.  They  form  a  tortuous 
nous  plexus,  situated  inside  the  vertebral  arches,  and  communicate 
front  with  the  anterior  longitudinal  veins  by  cross  branches  at  fre- 

nt  intervals,  and  externally  with  the  vertebral,  intercostal,  lum- 
r,  and  sacral  veins  by  branches  through  the  intervertebral  foramina. 
The  anterior  and  posterior  longitudinal  spinal  veins  are  situated 


lue 


^m^, 


B.  <lj.— OlAGDAM   «*   THK  SriNAL  VUKS. 

(Vrktical  Suction.) 
Anterior  €K»emjl   vein<.     j.    Doni-spinal 
;  v<in»     J.  HD^t«riorlort);i<ti<linaU|Hnal  veiiu. 
I  4.  Anteriur  lonKltuUiiiul  spinal  veins. 


FlO.  sVi.— DlAr.HAM   UP  TllcSrINAL  VuNS. 

(Transvrrsii  Srctium.) 
I,  Anterior  ejcternul  veins,  a.  r>onl-«pinAt 
veins.  3.  Posterior  lon^itu.liiiAl  spinal  veint. 
4.  Anterior  longitudinal  spinal  veins.  5.  In* 
ternal  veins  of  tlic  bo<ly  of  the  vertebra.  6. 
Lateral  veins. 


etween  the  spinal  canal  and  the  dura  mater  of  the  spinal  cord,  and 
called  the  meningo-rachidian  veins. 

5.  The  medulli-sf>inal  or  proper  veins  of  the  spinal  cord  lie  within 

:  dura  mater.     They  form  a  fine  plexiform  arrangement  of  veins 

irer  both  surfaces  of  the  cord,  and  can  with  difficulty  be  injected 

the  other  .spinal  veins.     This  complicated  system  of  veins  dis- 

jrges  itself  through  the  intervertebral  foramina  in   the   several 

egions  of  ihe  spine,  as  follows  : — In  the  cervical,  into  the  vertebral 

sins;  in  the  dorsal,  into  the  intercostal  veins;  in  the  lumbar,  into 

tie  lumbar  veins.     None  are  provided  with  valves,  hence  they  are 

ibie  to  become  congested  in  diseases  of  the  spine. 

The  membranes  of  the  spinal  cord,  though  the  same  in  number 

continuous  with  those  of  the  brain,  differ  from  thern  in  certain 

spccts,  and  require  separate  notice. 
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The  //ura  mattr  of  the  cord  is  a  tough  fibrous 
Dura  Mater.  membrane,  like  that  of  the  brain,  hut  does  not 

adhere    to   the   bones,    being   separated   from  them  by  fat,  loose 
areolar  tissue,  and  the  plexus  of  veins  described  above.    Moreover, 


III 
VfL^  „ _. 

Fig.  187  — Mbmuranks  op  tub  Coitn  and  Nkrves  Givr?i  Or». 
I.  Floor  of  ihe  founh  venincle.     a,   Proccssiw  a  c«rebetlo  ad  cerebrum  or  art  tc*te«. 

to  the  pons.     4,   Proccii  to  the  mcdiilU.     5    MainniltUiCil  swelliMg  <>f  i^>c  v-  -^i'^ 

6.  Gto3ibo-pharyn|>c:il  n.     7.  Piicutnog:tstric  n.     8.     Spitt:il  pottioti  •  1 

exposed  on  the  Irft  <idc  by  tlie  removal  fif  the  putterinr  roots  of  ihe  < , 

ineiitum   dentiiTiibium      10,  10.  I'l'stccior  rouu  of  ^{i>i).it  itcivt:^ 

groove  in  which  arc  pUcrd  these  runi&.     la,  11    C>anK)ion.     i; 

nerves.     14     Divisions  of  ihe  ^Ant^boo  into  two  nerves.     15.  *1  •- 

cord.     16,  i6.  Coccygeal  ligament  01  fi/ttm  UrmiM.tit.     17,  17   ' 

corUi  have  been  removed  on  the  left  Vide.     I,  V||I.  Cervical  nerve*       I.XU.  V\ 

I,  V.  Lumbar  nerves.     1,  V.  Sacral  nerves. 


iikctpimi 
;  aoiiitTipr 


such  adhesion  would  impede  the  free  tnovemenls  of  the  vertebrae 
upon  each  otlier.  It  is  attached  firmly  above  to  the  margin  of 
the  foramen  magnum,  and  by  slender  tissue  to  the  [>osterioi 
common  ligament,  and  may  be  traced  downwards  as  a  sheath  as 
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_  '  as  the  second  bone  of  the  sacrum,  from  which  it  is  prolonged  as 
fibrous  cord  to  the  coccyx,  where  it  becomes  continuous  with  the 
riosteuni.     It  forms  a  complete  catial  or  bag  {theca)  which  sur- 
inds  loosely  the  spinal  cord,  and  is  relatively  larger  in  the  cer- 
»I  and  lumbar  regions  than  in  the  dorsal.     On  each  side  are  two 
snings  in  the  dura  mater  for  the  anterior  and  posterior  roots  of 
spinal  nerves,  and  the  nienibraoe  is  prolonged  over  the  trunk  of 
ch   spinal    nerve.     These  prolongations   accompany   the  nerves 
By  as  far  as  the  intervertebral   foramina,  and  are  there  blended 
th    the    periosteum.     The  inner   surface  of  the   dura   mater  is 
Wered  with  a  layer  of  polygonal  cells,  so  that  it  is  smooth  and 
secerning  ;  this  was  formerly  described  as  the  parietal  layer  of  the 

E:hnoid  membrane, 
'ul  through  the  nerves  which  proceed  from  the  spinal  cord  on 
h  side,  and  remove  the  cord  with  the  dura  mater  entire.     Then 
it  flat  on  the  table  and  slit  up  the  dura  mater  along  the  middle 
of  the  front  of  the  cord  to  examine  the  arachnoid  membrane. 

It  will  be  seen  that  the  functions  of  the  dura  mater  of  the  cord 
are  not  identical  with  those  of  encephalon,  since  it  does  not  form 
an  internal  periosteum  to  the  bones  of  the  spinal  canal,  nor  does  it 
send  in  partitions  to  support  the  cord,  and  it  does  not  split  to 
form  venous  sinuses. 

The  arachnoid  membrane  of  the  cord  is  a  con- 
tinuation from  that  of  the  brain,  and  is  reflected 
over  the  spinal  nerves  as  they  pass  from  the 
cord  to  the  apertures  in  the  dura  mater.      This  membrane  invests 
the  cord  and  is  in  contact  by  its  superficial  aspect  with  the  dura 
B^ler,  there  being  an  interval  between  them  called  the  sub-dural 
^Kface,  although  in  some  situations  they  are  more  or  less  connected 
by  connective-tissue  bands.     On  its  deeper  surface  it  is  in  contact 
grjth  the  pia  mater,  but   is  loosely  connected  with  it  by  delicate 
Eolar  tissue,  so  that  there  is  a  considerable  interval  between  them 
tbarachnoid  space'),  which   is  occupied  by  a  transparent  watery 
^id  {^cerehro  spinal  fluid)  contained  in  the  meshes  of  the  subarach- 
Did   tissue.     The  separation  between   the  arachnoid  and  the  pia 
Iter  varies  in  different  parts,  and  is  greatest  in  the  lowest  part  of 
|e  cord. 

This  cerebrospinal  fluid  cannot   be  demon- 
strated unless  the  cord  be  examined  very  soon 
after  death,  and  before  the  removal    of  the 
lin,*  The  nerves  proceeding  from  the  cord  are  loosely  surrounded 


Arachnoid  Mem- 
brane. 


erebro-spinal 
[Fluid. 


*  The  exiitence  and  situation  of  tlie  cerebro-spinal  fluid  were  first  discovered  by 

I»)Ier,  Element.  Phys.  vol.  iv,  p.  87,  and  subsequently  more  minutely  invesli. 
led  liy  Magendie,  Ketkerchti  Phys.  el  Cliniques  sur  le  Liqiiiiie  Cephalo-rachi- 
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by  a  shcatli  of  the  arachnoid;  but  this  only  accomjjanies  them 
as  far  as  the  dura  tnater,  where  the  two  are  conlinuoiis.*  The 
cerebro-spinal  fluid  of  the  cord  coniraunicates  with  that  of  the 
brain,  and  also  with  the  general  ventricular  cavity  through  an  aper- 
ture in  the  lower  boundary  of  the  fourth  ventricle,  called  ilic 
foramen  of  Magendit. 

The  pia  mater  of  the  cord  is  the  protecting 
'*      "'"^'  membrane  which  inmiediately  invests  it.     It 

is  very  difTerenl  in  structure  from  that  of  the  brain,  since  it  does 
not  consiiiuie  a  membrane  in  which  the  arteries  break  up,  but 
serves  rather  to  support  and  strengthen  the  cord  ;  consequently,  it 
is  much  less  vascular,  more  fibrous  in  its  structure,  and  more  adher- 
ent to  the  substance  of  the  cord.  It  sends  down  thin  folds  into 
the  anterior  and  posterior  median  fissures  of  the  cord,  and  is  pro- 
longed ujion  the  spinal  nerves,  forming  their  investing  membrane 
or  "  neurilemma." 

Along  the  anterior  median  fissure  may  be  traced  a  well-marked 
fibrous  band,  formed  by  the  pia  mater,  which  has  been  named  ihe 
linea  spUmlens. 

Iklow  the  level  of  the  second  lumbar  vertebra  the  pia  mater 
is  continued  as  a  slender  filament,  called  the  filum  terminale,  or 
central  ligament,  which  runs  down  in  the  middle  of  the  bundle  of 
nerves  into  which  the  spinal  cord  breaks  up.  About  the  level  of 
the  third  sacral  vertebra  it  becomes  continuous  with  the  dura  mater 
.of  the  cord,  and  is  then  prolonged  as  far  as  the  base  of  the  coccyx. 
The  spine  of  the  third  sacral  vertebra  marks  the  level  to  which  the 


aten^  iD-4°,  avec  alias:  Paris,  1842.  This  physiologist  has  shown  that  if,  JuriDg 
life  the  arches  of  (he  verlebrx  are  removed  in  a  horse,  dog,  or  other  animal,  and 
the  dura  maler  of  the  cord  punctured,  there  issue  jets  of  a  fluid  which  had  pie- 
viously  made  the  sbealb  tense.  The  fluid  communicates,  Itirough  the  fourth  »en- 
tricle,  with  that  in  the  general  ventricalar  cavity.  The  collective  amount  of  ibe 
fluid  varies  frtim  I  to  2  01.  {sg.j  to  ji)  <•.<■«.)  or  more.  It  can  be  made  to  flow 
from  Ihe  brain  into  the  cord,  or  vice  versi.     This  is  proved  hy  ex  '-n 

animals,  and  by  that  piithological  condition  of  the  spine  in  children  < 

bifida.  In  the  latter  instance,  coughing;  and  crying  make  the  tumor  ?»ci;, 
ing  that  lluid  is  forced  into  it  from  ihe  ventricles.  Agnin,  i(  pressure  l)e  tn  ■  > 
the  tumor  with  one  hand  and  the  fonlaiiellcs  of  the  child  examined  wiili  1)  r 
other,  in  proportion  as  the  spinal  swelling  decreaseii,so  is  ih«  brain  fell  t<.  swell  a;^ 
accompanied  by  symploiiis  resulting  from  pressure  un  the  nervous  axis  gmeralit. 
Sec  some  remarks  very  much  to  the  point  by  Sir  Geoi^e  Burrow  s.  On  DiitMfi  *f 
Ihe  Cerebral  Circulation  ^  p.  50,  1 846. 

*  It  is  well  to  note,  in  opcratidns  on  the  vertebral  column  for  the  relief  rf 
pressure  upon  the  cord,  alter  the  dura  has  been  opened  and  no  lluid  is  seen,  tint 
adhesions  eiiisl  al>ove  that  point,  owing  to  inllaniniaiory  dep'isii  '  '      '1, 

which  are  easily  relieved  by  the  introduciionof  a  prolie  alxive  :;  t 

of  oiieration,  when  the  fluid  appears  in  the  wound,  Ihe  arachuu^ .;,  ......^  ..ce. 

(A.  il.) 
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THE  SPINAL   CORD. 

ebro-spinal  fluid  descends  in  the  vertebral  canal.  It  is  supplied 
with  nerves  from  the  sympathetic  and  from  the  posterior  roots  of 
the  spinal  nerves. 

From  each  side  of  the  cord 

along  its  whole  length  there 

runs  a  fibrous  band,  liga- 
mentum  litnticulatum,  which  gives  off  a  series  of 
processes  to  steady  and  support  the  cord.  They 
are  tri.ingular,  their  bases  being  attached  to  the 
cord,  and  their  points  to  the  inside  of  the  dura 
mater  (Fig.  288).  There  are  from  eighteen  to 
twenty-two  of  them  on  each  side,  and  they  lie 
between  the  anterior  and  posterior  roots  of  the 
spinal  nerves.  The  first  process  passes  between 
the  vertebral  artery  and  the  hypoglossal  nerve  ; 
the  last  is  found  at  the  termination  of  the  cord. 
It  is  composed  of  fibrous  tissue,  and  is  covered 
with  nucleated  cells  continuous  with  the  arach- 
noid membrane.* 

SPINAL  CORD. 

The  spinal  cord  (medulla  spinalis)  is  that  part  of  the  cerebro- 
spinal axis  contained  in  the  vertebral  canal,  and  is  enclosed  within 
a  sheath  of  dura  mater  {/heca  vertebralis),  which  is  separated  from 
the  canal  by  a  plexus  of  veins  and  connective  tissue.  It  is  the  con- 
tinuation of  the  medulla  oblongata,  and  extends  from  the  foramen 
magnum  down  to  the  lower  border  of  the  fir^t  lumbar  vertebra, 
where  it  terminates  in  a  conical  point,  conus  mtilullaris,  after  having 
given  oflT  a  large  bundle  of  nerves,  termed  the  cauda  equina,  for  the 
supply  of  the  lower  limbs. 

It  is  from  fifteen  to  eighteen  inches  {s7-5  '''  4^  '■"».)  in  length, 
and  is  about  an  ounce  and  a  half  (.;rj  gfm.)  in  weight.  Its  lower 
extremity  from  the  conus  meduUaris  is  continued  downwards  as 
a  thin  silvery  cord,  the  /i/um  lerminale,  which  descends  along  the 
posterior  aspect  of  the  cauda  equina.  It  passes  down  within  the 
sheath  as  far  as  the  second  sacral  vertebra,  and  then,  piercing  the 
dura  mater,  becomes  attached  to  the  periosteum  of  the  canal  at  the 
back  of  the  coccyx. f  In  its  upper  part,  the  filum  terminale  con- 
tains some  grey  nerve-substance.     It  is  a  prolongation  of  the  pia 


[•  }^Je  Axel  Kty  and  Retzius;  Max  Schultz's  Arthives,  1873. 

'  f  The  explanation  of  this  is,  that,  at  an  earljr  period  of  fcetal  life  the  length  of 

be  cord  corresponfis  wiih  lluil  of  the  vertebral  canal;    but  after  the  thiril  nrnntfa 

:  lumltar  and  sncral  vertebrae  grow  away  from  the  cord,  in  accordance  with  ti>e 

ore  active  development  of  the   U.wer  limbs.     See  I'iedemann,  Anatomif  unH 

UduHi;ti;tsck)chtt  ifes  Gthirm  im  fatus  det  Atenichtn,  &c. ;  Ntlrembcrg,  I  Si  6. 
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mater  of  the  cord,  and  in  many  subjects  there  is  a  continuation  of 
the  central  canal  of  the  cord  in  its  upper  half. 

The  cord  is  not  of  uniform  dimensions  throughout.  It  presents 
a  considerable  enlargement  in  the  lower  part  of  the  cervical  region 
(Fig.  287,  p.  710);  another  in  the  lower  part  of  the  dorsal,  from 
which  proceed  the  large  nerves  to  the  upper  and  lower  limbs, 
res])ectively.  The  up])er  or  cervical  enlargement,  which  is  the 
larger,  extends  from  the  third  cervical  to  the  first  dorsal  vertebra, 
and  is  largest  at  the  sixth  cervical  vertebra ;  the  lower,  or  lumbar, 
extends  from  the  twelfth  dorsal  vertebra  and  is  largest  opposite  the 
last  dorsal  vertebra.* 

The  cord  is  divided  into  two  symmetrica!  halvas  by  a  median 
longitudinal  fissure  in  front  and  behind  (Fig.  889).  The  anltrior 
fissure  is  the  more  distinct  and  wider,  and  penetrates  about  one- 
third  of  the  substance  of  the  cord  ;  deeper  in  the  lower  than  in  the 
upper  part  of  the  rord.     It  contains  a  fold  of  pia  mater,  with  many 


Fig.  389. — DiACRiku  op  a  Tkaic»vbr->i(  Sucii<*n  Thhougm  tub  Smi^.m.  «_<ji(i>  a>u  in' 

Mkhikatics. 
I.  thira  mater,     s.  Arachnoid  membrane.     3.  Ganclion  on  posterior  ^roM  of  aptnAl  ttei've     4- 
Anterior  root  of  spinal  nerve.     5,  5.  Seat  of  »uD-arachnoid  fluid.'  6.  Poslciior  bnjKlt  « 
spinal  iterve.     7.  Anterior  brnncn  oi^ spinal  nerve, 

blood-vessels  for  the  supply  of  its  interior.  At  the  Imttoni  of  thb 
fissure  is  a  transverse  layer  of  white  substance,  named  the  anterior 
white  commissure,  connecting  the  two  anterior  halves  of  the  cord. 
The  posterior  fissure  is  much  less  apparent  than  the  anterior,  and  is 
belter  marked  in  the  upper  and  the  lower  parts  of  the  cord.  It 
does  not  contain  a  fold  of  pia  mater,  but  contains  a  thin  septum  of 
connective  tissue  with  blood-vessels.  It  can  be  traced  to  a  greater 
depth  than  tlie  anterior,  and  reaches  down  as  far  as  the  poitericr 
grey  commissure  of  the  cord. 

Besides  the  anterior  and  posterior  fis.sures  is  another  superficial 
lateral  groove,  from  which  the  posterior  roots  of  the  spinal  nerves 
emerge;  \.K\&\sXevmed  l\\t  postero- lateral  groove  {JF\g.  189).  This 
leads  down  to  the  posterior  horn  of  the  grey  matter  in  the  interior 


*  lo  very  early  fecial  life  these  enlargements  do  not  exist,  luui  only  make  ihcii 
appearance  with  (he  development  of  the  extremities. 
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of  the  cord.  There  is  sometimes  described  an  ante  ro- lateral  groove, 
corresponding  to  the  line  whence  the  anterior  roots  of  tiie  spinal 
nerves  emerge ;  but  this  is  not  really  a  groove,  although  it  serves 
to  map  out  each  half  of  the  cord  into  three  longitudinal  portions: 
a  |>osterior,  a  lateral,  and  an  anterior  column.  On  each  side  of  the 
posterior  median  fissure,  in  the  cervical  region,  is  a  slender  column, 
called  \.\^c  postcnor  median  column,  which  is  seiiaraled  from  the  pos- 
terior column  by  a  shallow  furrow.*  The  anterior  column  is  con- 
tinuous with  the  anterior  pyramid  ;  the  lateral  column  with  the 
lateral  tract  of  the  medulla  ;  the  posterior  colimm  with  the  restifurm 
body  ;  and  the  posterior  median  column  with  the  posterior  pyramid. 
A  transverse  section  through  the  cord  (Fig. 
Internal  Structure.        ^g^^  ^^^^^  ^j^^^^  externally,  it  is  composed  of 

white  nerve-substance,  and  that  its  interior  contains  grey  matter, 
arranged  in  the  form  of  two  crescents,  with  their  backs  to  each 
other.  Each  crescent  is  placed  in  its  corresponding  half  of  the  cord, 
and  is  connected  with  its  fellow  across  the  centre  by  a  portion  called 
(hit  posterior  qt  grey  commissure .  The  posterior  horns  are  long  and 
narrow,  and  extend  to  the  postero-lateral  groove,  where  they  are 
connected  with  the  posterior  roots  of  the  spmal  nerves.  At  their 
extremities  they  taper  to  a  point,  the  apex  cornu  posten'oris,  and 
near  their  bases  they  present  a  constriction,  the  cervix  cornu,  be- 
yond which  they  slightly  enlarge  to  form  the  caput  cornu.  The 
outline  of  the  grey  matter  of  the  (losterior  horns  at  their  commence- 
ment is  indefinite  and  frayed  out,  which  is  especially  noticeable  in 
the  cervical  region,  and  is  called  the  processus  reticularis ;  at  their 
apices  tlic  grey  matter  is  semitransparent  in  appearance,  and  hence 
is  known  as  the  substantia  gelatinosa.  In  the  centre  of  the  con- 
cavity of  the  posterior  horn  is  a  rounded  projection,  most  marked 
in  the  upper  dorsal  region,  termed  the  tractus  intermedio-lateralis, 
the  continuation  of  which  has  been  traced  upwards  through  the 
medulla  oblongata.  The  anterior  horns  are  short  and  thick,  and 
come  forwards  towards  the  attachment  of  the  anterior  roots  of  the 
nerves,  but  do  not  reach  the  surface.  Separating  the  grey  com- 
missure from  the  anterior  median  fissure  is  the  anterior  ox  white 
commissure. 

On  making  transverse  sections  through  different  regions  of  the 
spinal  cord,  the  grey  substance  is  seen  to  vary  in  shape  and  in 
amount  (Fig.  290)  ;  in  the  cervical  region,  the  anterior  cornua  are 
thick  and  short,  the  posterior  are  long  and  slender;  in  the  dorsal, 
the  anterior  and  posterior  cornua  are  both  thin  ;  in  the  lunib.ir,  the 
anterior  and  posterior  cornua  are  large  and  broad  ;  in  the  lower 
part  of  the  cord  the  grey  matter  is  arranged  in  a  central  mass. 


*  The  posterior  mediao  column  is  said  by  Foville  to  be  present  along  the  whole 
length  of  the  cord. 
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Running  along  the  centre  of  Ihe  cord  in  its  whole  length  is  i 
niiiuite  canal,  the  central  canal,  just  visible  to  the  naked  eye. 
Below,  in  the  conus  niedullaris,  it  ends  in  a  dilated  cul-de-sac,  of 
the  shape  of  the  letter  T  ;  above  it  opens  out  at  the  calamus  icrii.>- 

torius  into  the  fourth  ventricle. 
It  is  lined  with  cylindrical  ciliated 
epithelium.  This  central  canal  u 
interesting,  as  it  is  the  remains  of 
the  cavity  formed  by  the  spinal 
cord  at  the  earliest  period  of  \Vi 
development.  ' 

Spinal  Nerves.  -  '         , 

•^  pa  I  r  s   o  f 

nerves  arise  from  the  spinal  cord, 
namely,  eight  in  the  cervical 
region,  twelve  in  the  dorsal,  five 
in  the  lumbar,  five  in  the  sacral, 
and  one  in  the  coccygeal.  Each 
nerve  is  formed  by  the  junction 
of  two  series  of  roots,  one  from 
the  front,  which  is  the  motiv 
root,  the  other  from  the  back  of 
the  cord,  which  is  the  sensory 
and  larger  root.  The  two  roots 
pierce  the  dura  mater  se|Uirately 
and  then  converge  to  the  corre- 
sponding intervertebral  foraiuni 
to  form  a  single  nerve,  coro)>osed 
of  motor  and  sensory  filaments. 
The  filaments  composing  (he 
posterior  roots  are  finer,  but  their 
fasciculi  are  thicker  and  more 
numerous  than  the  anterior.t 
They  proceed  from  the  postero- 
lateral fissure,  and  previous  t« 
their  union  with  the  anterior 
roots  are  collected  into  two 
bundles  which  pass  through  a 
ganglion.  The  ganglion  is  of  an  oval  form,  bilobate  on  its  ex- 
ternal extremity,  and  lies  in  the  intervertebral  foramen  ;  each  fa*- 
ciculus  of  the  posterior  root  enters  the  corresponding  lobe  of  the 
ganglion.     The  ganglia  of  the  first  and  second  cervical  nerves  a:r 


Fin.  »9o. — ^I'nANsviiKii   Sktions  or   tii« 

SriNAL  CuMu  IN  DiPPjiKM.vT  Ritcjum.; 
A,  Through  the  iniiitlle  of   the  cervicil.     H. 

The  iiorv*!.     C.    Ihe  liiirth«r  ctiUrKcmem. 

U.  Upi>cr  part  of  Ihecontik  meiJuIUht      £. 

At  the  5th  Mcral   verlchrs.     F.  At  coccyx. 

A,  H.  C-  EiiUrged  twice.     D,  E.  F.  '1  hrice. 

a.  atiterior.    /.  Potlerior  rvol. 


*  Tlie  central  canal  is  well  seen  in  fishes,  birds,  and  reptiles, 
t  This  does  nut   apply  to  ilie  first  cervical  nerve,  in  which  ibe  aolctior  rect 
exceeds  Ihe  posteitor  in  size. 
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»laced  upon  the  arches  of  the  atlas  and  axis  respectively ;  the 
nglia  of  the  sacral  and  coccygeal  nerves  are  situated  within  the 
inal  canal.  The  anterior  roots  3.t\^  from  iheantero-lateral  column, 
smaller  than  the  posterior  roots,  but  like  them  divide  into  two 
iciculi  as  they  approach  the  ganglion  on  the  posterior  root. 
The  compound  nerve  formed  by  the  junction  of  the  two  roots, 
ternalto  the  ganglion  of  the  posterior,  divides,  outside  the  inter- 
Ttcbral  foramen,  into  an  anterior  and  posterior  (dorsal)  branch 
|Fig.  289.  p.  714). 

The  fibres  of  the  anterior  roots,  after  entering  the  antero-lateral 

lolumn,  pass  through  the  white  fibres  to  enter  the  grey  matter ;  here 

pthey  pass  in  all  directions,  the  larger  number  passing  upwards  and 

"ownwards.  and  some  decussating  with  corresponding  filaments  of 

|he  opposite  side,  through  the  anterior  white  commissure  ;  some  also 

upward  vertically  through   the  lateral  column.     The  fibres  of 

posterior  roots  enter  the  caput  cornu  posterioris  through  the 

tero-tateral  groove,  and  then  pass  upwards  and  downwards  in  the 

matter,  chiefly  of  the  posterior  horn  ;  but  some  curve  round  to 

ter   the   anterior   horn,  while  others  pass  to  the  opposite  side 

rough  the  posterior  grey  commissure. 

The  direction  and  length  of  the  roots  of  the 
nerves  vary  in    the  different  regions   of  the 
spine,  owing  to  the  respective  parts  of  the  cord 
m  which  they  arise  not  being  opposite  to  the  foramina  through 
ich  the  nerves  leave  the  spinal  canal  (P'ig.  287,  p.  710).     In  the 
part  of  the  cervical  region  the  origins  of  the  nerves  and  their 
int  of  exit  are  nearly  on  the  same  level  ;  therefore  the  roots  pro- 
ed  transversely,  and  are  very  short.     Lower  down,  however,  the 
"iquity  and  length  of  the  roots  gradually  increase,  so  that  the 
its  of  the  lower  dorsal  nerves  are  at  least  a  vertebra  higher  than  the 
jramina  through  which  they  emerge.     Again,  since  the  cord  itself 
rminates  at  the  lower  border  of  the  first  lumbar  vertebra,  the  lum- 
r  and  sacral  nerves  must  descend  from  it  almost  perpendicularly 
,    „  through  the  lower  part  of  the  spinal  canal.    To 

"  '  "■  this  bundle  of  nerves  the  old  anatomists  have 

iven  the  name  of  cauda  equina,  from  its  resemblance  to  a  horse's 
il. 

.To  sum  up  briefly,  it  appears  that  the  spinal  cord  consists  of  two 
I'mmetrical  halves,  separated  in  front  and  behind  by  a  deep  median 
ure ;  tliat  the  two  halves  are  connected  at  the  bottom  of  the 
terior  fissure  by  an  anterior  or  white  commissure,  at  the  bottom  of 
e  posterior  fissure  by  the  posterior  or  grey  commissure  ;  that  each 
alf  of  the  cord  is  divided  into  three  tracts  or  columns  of  longitu- 
inal  white  nerve-fibres — an  anterior,  a  lateral,  and  a  posterior — the 
undaries  between  them  being  the  respective  Imes  of  origin  of  the 
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THE   SPINAL  CORD. 


Blood-vessels  of  the 
Cord. 


roots  of  the  spinal  nerves;  that  the  interior  of  the  cord  cootauis 
grey  matter  disposed  in  the  form  of  two  crescents,  placed  with  iheir 
convexities  towards  each  other,  and  connected  by  a  transverse  bar 
of  grey  matter,  which  constitutes  the  posterior  commissure. 

The  cord  is  supplied  with  blood  by — i.  The 
anterior  j/Zna/ artery,  which  commences  at  ll 
medulla  oblongata  by  a  branch  from  the  vert 
bral  of  each  side,  and  then  nms  down  the  middle  of  the  front  of  tl 
cord.     Other  branches  are  derived  from  the  vertebral,  ascendin] 
cervical,  intercostal,  and  lumbar  arteries,  which  pass  through  t 
intervertebral  foramina,  and  assist  in  keeping  up  the  size  of  this  an 
terior  artery,     a.  The /^/^nVr  jr///W  arteries,  which  proceed  also 
from  the  vertebral  intercostal,  and  lumbar  arteries,  and  ramify  some 
what  irregularly  on  the  back  of  the  cord. 

On  the  posterior  part  of  the  bodies  of  the  vertebrie,  the  spin, 
arteries  of  opposite  sides  communicate  by    numerous    transvei 
branches  along  the  entire  length  of  the  spine,  thus  resembling  the' 
arrangement  of  its  venous' plexuses. 

_  -  .  The  spinal  cord  performs,  at  least,  three  func- 

Functions  of  the  •         "^  t.  ■     fi.  i  j      .       '  r  - 

Spinal  Cord  tions: — i.   It  is  the  general  conductor  of  im- 

pressions to  and  from  the  brain.  ».  It  trujv 
fers  impressions.  3.  It  is  a  centre  of  reflex  action.  Seiuorj^ 
impressions  are  conducted  by  the  posterior  roots  of  the  spinal  ncrvi 
to  the  cord,  and  are  thence  transmitted  to  the  brain  through 
posterior  columns  and  the  grey  matter  of  the  cord.  These  impr 
sions  do  not  nin  up  on  the  same  side,  for  the  fibres,  immediately 
entering  the  grey  matter,  cross  over  to  the  opposite  side  to  reach  ihi 
brain  ;  so  that  if  the  posterior  column  of  the  right  side  be  divid 
the  /e/i  leg,  and  not  the  right,  would  be  deprived  of  sensation 
Motor  impulses  are  conveyed  along  the  anterolateral  columns  an 
the  grey  matter  in  them,  and  carry  the  commands  of  the  will  froi 
the  brain  to  the  muscles.  The  crossing  of  the  motor  fibres  tak 
place  in  the  medulla  oblongata,  at  the  decussation  of  the  anterioi 
pyramids,  so  that  they  run  in  the  corresponding  half  of  the  cord 
far  as  their  point  of  decussation.  Division,  therefore,  of  one  hall 
of  the  cord  below  this  point,  causes  paralysis  of  motion  on  thesa 
side  of  the  body»  The  cord  is,  moreover,  concerned  in  the  co 
duction  of  impressions  to  and  from  the  vaso-motor  centre  of  (1 
medulla  oblongata,  which  determines  the  varying  conditions  of  tl 
blood-vessels.  The  cord  also  transfers  impressions :  this  is  moi 
manifest  in  disease  than  in  health  ;  a  well-marked  example  of  Iran; 
ference  is,  that  pain  is  felt  at  the  knee  in  cases  of  disease  of  the  hip. 
joint.  The  s]>inal  cord  has  probably  no  power  of  origiiutinj 
impressions,  in  other  words,  it  is  not  automatic. 
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DISSECTION  OF  THE  EYE. 

Since  the  eye  in  the  human  subject  cannot  be  obtained  sufficiently 

sh  for  anatomiral  purposes,  the  siudent  should  examine  the  eye 

"tie  siieep,  bullock,  or  pig.     The  conjunctiva  should  be  removed, 

logether  with   the  loose  connective  tissue  which  unites  it  to  the 

sclerotic  coat. 

The   conjunctiva    is    the   mucous    membrane 

which  covers  the  ocular  surface  of  the  eyelids 

id  the  anterior  part  of  the  globe.     It  presents  different  characters 

the  various  situations  over  which  it  is  reflected,  and  is  described 

(the  palpebral,  the  sclerotic,  and  the  corneal  portions. 

The  palpebral  portion  is  thicker  than   the  other  j)orlions,  is  very 

cular,  and  is  |)rovided  with  fine  papillae  abuudanily  supplied  with 

trves.     As  described  p.    51,  it   is  continuous   with    the   mucous 

ibrane  of  the  lachrymal  sac  through  the  canaliculi,  and  lines  the 

leibomian  glands  and  the   ducts  of  the  lachrymal  gland.     The 

}lumnar  epithelium  which  lines  the  palpebral  conjtmctiva  becomes 

the  margins  of  the  eyelids  more  stratified  and  continuous  with  the 

itteiied  cells  of  the  skin  of  the  eyelid.     It  forms  at  the  inner  can- 

lus  a  reduplicated  fold,  \\\t  plica  semilunaris,  ^v\i  is  reflected  from 

lie  eyelids  of  the  globe,  its  angle  of  reflection  being  called  the 

9rni.x   conjunctivcr  and  the  folds   into   which  this  is  thrown  are 

aed  the  superior  and  inferior  palpebral  folds. 

The  sclerotic  conjunctiva  is  loosely  attached  by  submucous  tissue 

I  the  sclerotic  coat, so  as  not  to  impede  the  movements  of  the  glolie. 

is  thinner,  and  has   no  papillae.     It  is  transparent  and  nearly 

>lourless,  except  when  inflamed  ;  it  then  becomes  intensely  vascu- 

r,  and  of  a  bright  scarlet  colour.     The  arteries  are  derived  from 

iie  lachrymal  and  palpebral  branches  of  the  ophthalmic  artery,  and 

the  circumference  of  the  cornea  they  form  capillary  loops  which 

nastomose  with  each  other.     The  lymphatics  are  ^xll  marked  in 

he  palpebral  and  sclerotic  portions  of  the  conjunctiva,  and  at  the 

argin  of  the  cornea  they  rapidly  diminish  in  size   and  become 

>nnected  with  the  cell-spaces  in  the  cornea.     An  abundant  sup|ily 

If  nerves  is  distributed  to  the  membrane  ;   their  arrangement  is  in 

lie  form  of  plexuses  as  far  as  the  margin  of  the  cornea,  where  they 

rminale    in   "  end-bulbs,"   described   by  Krause,  resembling  in 

Bany  respects  the  central  jiortion  of  Pacinian  corpu-scles. 

The  corneal  conjunctiva  is  composed  chiefly  of  epithelium  ar- 
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ranged  in  layers,  the  deepest  of  which  consists  of  columnar  cells 
resting  by  their  bases  on  the  substantia  propria  of  the  cornea ; 
superficial  to  these  are  two  or  three  layers  of  polygonal  cells,  the 
deepest  of  which,  called  \ht  fingered  cells  of  Cle/uml,  interdigitate 
with  the  columnar  cells;  and  on  the  surface  there  is  a  layer  of  flat- 
tened squamous  epithelial  cells.  This  portion  of  the  conjunciivi 
cannot  be  separated  by  dissection  in  recent  eyes,  but  it  possesses  the 
same  acute  sensibility  as  the  rest  of  the  conjunctiva,  Changes  pro- 
duced by  inflammation  of  the  conjunctiva  often  involve  the  cornea 
and  render  its  texture  thick  and  opaque.* 

The  eyeball  is  embedded  in  a  large  quantity  of  fat  and  delicate 
connective  tissue  ;  and  surrounding  it  in  its  f)osterior  three-fourths 
is  a  serous  membrane,  the  capsule  of  Tenon,  which  allows  of  iis  free 
movement  in  the  orbit. 

The  axes  of  the  two  eyeballs  are  nearly  parallel  with  each  other; 
thus  they  do  not  correspond  with  the  axes  of  the  orbits,  nor  of  the 
optic  nerves  which  enter  the  globes  on  their  nasal  aspect. 

The  human  eye  is  nearly  spherical  and  consists  of  segments  of 
two  spheres  :  a  large  posterior  one,  which  corresponds  with  the 
sclerotic,  and  a  small  anterior  one  with  the  cornea.  The  antero- 
posterior diameter  taken  from  the  anterior  corneal  surface  to  the 
posterior  sclerotic  surface  averages  a  little  less  than  an  inch,  or  ac- 
curately 24.27  mm.;  the  inner  measurement  taken  from  the  inner 
surfaces  of  the  above  membranes  21.74  mm.  The  vertidl 
diameter  less  than  an  inch  by  -j^j  or  23.65  mm.  The  optic  nerve 
enters  about  \  of  an  inch  (j  mm.)  to  inside  of  the  an tero- posterior 
axis.  The  weight  is  io8j4  grains  or  7.2  grm.  The  volume  6 
c.cm.,  and  the  specific  gravity  1.025.  '^^^  antero-posterior 
diameter  varies  considerably  up  to  the  21st  year;  is  less  in  the 
female.  This  fact  accounts  for  the  varying  degrees  of  near  and  fjir 
sight.  The  cornea  is  thicker  in  the  child  in  the  centre,  but  a.s  age 
advances  this  decreases. 

„    .        ,  „  The  globe  is  composed   of  three  concentric 

Coats  and  Humours  .  °  ,        '        -..      .,         .,  ... 

of  the  Eye.  coats,  arranged  one  within   the  other,  which 

enclose  certain  transparent  structures  for  the 
transmission  of  light.  The  external  coat,  consisting  of  the  stler^ 
and  cornea,  is  fibrous,  thick,  and  strong.  The  second  coat,  con- 
sisting of  the  cnoroid,  the  iris,  and  the  ciliary  processes,  is  conifiosed 
of  blood-vessels,  muscular  tissue,  and  pigment  cells,  and  is  very 
dark  in  colour.     The  third  coat,  called  the  retina,  consists  of  the 


*  The  facts  of  companitive  anatomy  confirm  this  view.     Id  the  serpent 
which  annually  shetl  the  skin,  the  front  of  the  cornea  comes  off  with  ''■  •  — • 
external  surface  of  the  Viody.     In  the  eel  the  surface  of  the  cornea 
off  in  the  process  of  skinning.     In  some  species  of  rodents  which 
the  ground  like  the  mole,  the  eye  is  covered  with  hair,  like  other  ports. 
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kpansion  of  ihe  optic  nerve  for  the  reception  of  the  impression  of 

waves  of  liglil.     The  bulk  of  the  interior  is  filled  with  a  trans- 

tnt  humour,  called  the  vitreous  Iwiiy.     Embedded  in  the  front 

this,  and  just  behind  the  pupil,  is  the  crystalline  lens,  for  the 

jrpose  of  concentrating  the  rays  of  light.     In  front  of  the  lens  is 

aced  a  moveable  curtain,  called  the  iris,  to  regulate  the  amount 

light  which  shall   be  admitted  through   a  central  aperture,  the 

b/»/,  to  the  fundus  of  the  eye.     The  space  in  which  the  iris  is  siis- 

tnded  is  filled  with  a  fluid,  termed  the  aifuecms  humour. 

The  sclerotic  coat  is  the  white  tough  protecting 

"'  ■  coat  of  the  eye  which  serves  to  maintain  the 

irin  of  the  globe.*     It  covers  the  posterior  five-sixths  of  Ihe  globe, 

lie  remaining  anterior  one-sixth  being  completed  by  the  cornea. 

is  of  dense  while  colour,  except  in  front,  where  the  tendons  of 

be  recti  and  obllqui  are  inserted  into  it.     The  thickest  part  of  the 

elerotic  coat  is  at  the  back  of  the  globe  (Fig.  292)  ;  the  thinnest 

la  short  distance  behind  the  cornea. f     The  back  of  the  sclerotic 

perforated  by  the  optic  nerve,  which  enters  it  about  one-eighth 

'an  inch  (j  mm.')  on  the  inner  or  nasal  side  of  the  axis  of  vision. 

lie  sheath  of  theojitic  nerve  becomes  continuous  with  the  sclerotic, 

Ihcre  it  perforates  this  coat.     The  optic  nerve  at  its  entrance  into 

sclerotic  is  miuh  constricted,  and  instead  of  passing  through  a 

igle  aperture  in  this  coat,  it  enters  it  through  a  number  of  minute 

mures,  so  that   this  membrane  forms  a  porous  lamina,  called  the 

cribrnsa.     In  the  centre  of  the  lamina  cribrosa  is  an  opening 

•us  opticus),  larger  than   the   rest,  which   transmits  the  arteria 

entralis  retinje.     Around  the  optic  nerve  the  sclerotic  is  jnerred  by 

be  ciliary  arteries,  veins,  and  nerves,  for  the  sup|>ly  of  the  choroid 

id  iris.     About  a  quarter  of  an  inch  (6  mm.)  from  the  cnrnea  the 

erotic  receives  the  insertions  of  the  recti  muscles;  \  here  also  it 

msmits  the  anterior  ciliary  arteries,  which  run  forward  along  the 

odons  of  these   muscles,  and  form  a  vascular  ring  around   the 

jmference  of  the  cornea  (Fig.  291). 

The  sclerotic  is  composed  of  connective  tissue 
arranged  in  bundles,  which  run,  some  longi- 
lldinally,  some  transversely,  and  are  intermingled  with  fine  ela.stic 


tforu: 
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'  The  tclerottc   coit  of  the  eye  in   fishes  i.i  of  extraordiniiry  thickness  and 

tnsily;  anH  in  birds  this  coat  is  further  sirenglheneii  by  a  citcle  of  bony  pintcs, 

boneen  or  fifteen  in  Duinl>er,  arranged  in  a  scries  round  Ihe  margin  of  the  cornea. 

''  nitar  plates  are  fnund  10  some  of  the  reptiles,  and   panicularl]r  in  Ihe   fossil 

blbyo^aiiri  and  plesiosauri. 

t  The  greatcu   thickness  posteriorly  is  alx>ut  ibe  ^'^  of  an  inch  (/  mm,)\  iU 
linDCSt  in  front  is  ahoul  Ihe  ^'^  of  an  inch  {.J  mm  ). 

■pbeie  i»,  however,  some  rxrintion,  Ihe  internal  rectus  being  nearest  lo  the 
iiei>:    the  other  tendon  about  (/  mm.)  j^of  an  inch  farther  back.     (A.  11  ) 
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fibres.  The  longitudinal  fibres  are  the  most  external  and  abund- 
ant. Under  the  microscope  numerous  connective-tissue  corpuscles 
may  be  seen  filling  cell-spaces,  similar  to  those  in  the  cornea  ^t 
not  so  abundant,  and  containing  pigment-granules.  The  inner 
surface  of  the  sclerotic  is  of  a  dark  brownish  colour,  due  to  the 
presence  of  a  thin  layer  of  connective  tissue,  lamina  fusca,  in  which 
are  found  pigment-cells.  This  surface  of  the  sclerotic  is  grooved 
for  the  passage  of  the  ciliary  nerves,  which  run  forward  in  a  sort  of 
lymph-space ;  and  it  is,  moreover,  connected  by  filamentous  tissue 
with  the  subjacent  choroid  roat. 

The  cornea  is  the  brilliant   translucent  coal 

°"''°"  which  forms  about  the  anterior  one-sixth  of  the 

globe.     It  is  nearly  circular  in  shape,  its  diameter  being  nearly  half 

an  inch,  or  accurately  (//.J'  mm.), 
and  its  thickness  about  n'jth  of  an 
inch  (I.I2  mm.)  The  curve  of  the 
cornea  forms  part  of  a  smaller 
circle  than  that  of  the  sclerotic, 
so  that  it  projects  further  for- 
wards, varying  in  this  respect  in 
different  eyes,  and  at  ditTercot 
ages  of  life.  It  is  ftrruly  con- 
nected at  its  margin  to  the  sclero- 
tic, with  the  fibres  of  which  it  i* 
continuous.  The  margin  of  the 
sclerotic  is  bevelled  on  the  inside; 
that  of  tlie  cornea  on  the  outside, 
so  that  the  former  overlaps  the 
latter  (Fig.  392). 
To  examine  the  cornea,  it  should  be  removed  with  the  sclerotic 
coat.  This  should  be  done  under  water,  by  making  a  circular  cut 
with  the  scissors,  about  a  quarter  of  an  inch  (6  mm.)  from  the 
margin  of  the  cornea.  With  a  little  care  it  will  be  easy  to  remo«< 
the  outer  coat  of  the  eye  without  injuring  the  dark  choroid  coal, 
the  ciliary  muscle,  or  the  iris.  In  the  loose  brown-coloured  con- 
nective tissue  between  the  sclerotic  and  the  choroid  are  the  ciliary 
nerves  passing  forwards  to  the  iris ;  their  white  colour  makes  them 
very  conspicuous  on  the  dark  ground. 

The  cornea  consists  of  four  layers,  which  are 
not  all  composed  of  the  same  kind  of  tissue; 
they  are,  from  without  inwards,  the  conjunctiva,  the  substantia  pro- 
))ria  or  cornea  proper,  the  posterior  elastic  lamina,  and  the  epithe- 
lial lining. 

The  conjunctiva  is  the  most  superficial  layer,  and  consists  of 
several  strata  of  epithelial  cells  ;  the  deeper  ones  arc  colunanar  and 
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.w  placed  vertically,  the  next  consist  of  several  layers  of  polygonal 
bHs,  and   the   most  superficial  ones  are  flattened  scaly  epithelium 
tils,  with  well-marked  nuclei. 
The  cornea  proper  or  substantia  propria  consists  of  translucent 
connective   tissue,  ujwn  which  tlie  thickness  and  strength  of  the 
E»rnea  mainly  depend.     The  fibres  are  arranged  in  laminae,  about 
ity   in   number.     Those  composing  a  lamina  are  arranged   in  a 
rallel  direction,  but  the  fibres  of  each  layer  cross  at  right  angles 
of  each  succeeding  layer.     The  lamellfe  are  connected  to- 
r  by  filaments  passmg  from  one  to  another,  so  that  they  are 
perfectly  separate  from  each  other.     The  cornea  proper  in  the 
snt  subject  presents  no  trace  of  structure,  but  it  is  only  after 


Cornea. 

Iris. 
Ciliary  pro- 

Omul  of  Schlemm 

or  Foot.q(M. 
Ciliary  muide. 


Fia.  J93. — DtAGMAM  OF   A    VkkTICAL  SlICTlOtt  or  TliB  EVR. 

^mehor  chamber  fiUed  with  aqueous  humour,    a.  Poftieiior  chamber.    3.  Canal  of  Palil. 

1th  by  means  of  lenses  and  reagents  that  these  lamellae  can  be 
tisfactorily  demonstrated.  Between  the  laraelloe  are  irregularly 
inched  spaces,  called  the  (ell  spaces  of  the  cornea,  in  which  are 
igcd  tlie  corneal  corpuscles,  having  outstanding  processes,  which 
imunicate  freely  with  each  other  in  their  own  plane,  and  also 
those  of  the  planes  on  either  side.  These  corpuscles  corres- 
nd  in  shape  to  the  spaces  within  which  they  lie.*     In  inflamma- 

i*  If  fluid  be  injected  very  genlly  iiilo  llie  cornea  proper,  there  m«y  be  demon- 

■ted  a  iyslemof  can.ils.  called  /ieii/inghiiHsen's  tanali,  which  arc  the  cotniiiu- 

CBlions  between  the  ccjrne.ll  corpuscles;  but  if  the  fluid  be  injected  more  forcilily, 

passes  in  the  course  of  the  fibres  coin[>osin);  the  vnrious  Itminn:  of  (be  cornea, 

llich  gives  the  appearance  of  a  number  of  varicose  and  enlarged  tubes  crossin); 

kch  other  at  right  angles ;  these  are  termed  Bowman's  corntal  lubei. 


7 -'4 


STRUCTURE  OF  THE   CORNEA. 


tion  of  the  cornea  they  undergo  considerable  changes, 
atcly  helow  the  conjunctiva,  the  cornea  proper  presents  a  di 
appearance  to  that  of  the  main  thickness  of  this  layer,  so 
has  been  described  by  some  anatomists  under  the  nam^ 
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destitute  of  the  corneal  corpuscles  and  cells.     The  greatest  thick- 
ness of  the  cornea  proper  is  about  ^th  of  an  inch  (/./2  mm). 

The /•osUn'or  ddslic  lamina,  called  also  the  membranf  of  Dtsee- 
met  or  Demours,  is  translucent,  elastic,  and  brittle,  and  may  be 
easily  separated  from  the  [ireceding  lamina.  It  consists  of  a  per- 
fectly structureless  lamina,  which,  when  peeled  off,  has  a  remarkable 
tendency  to  curl  with  the  attached  surface  innermost.  .'Vt  the  junc- 
tion of  this  lamina  with  the  sclerotic  on  its  inner  surface,  it  spreads 
out  into  a  number  of  radiating  tooth-like  processes,  the  ligameiitiim 
peclirtixtum  iriiiis,  which  are  attached  to  the  front  of  the  circumfer- 
ence of  the  iris  and  to  the  sclerotic  and  choroid  coats.     The  |)ro- 

I  cesses  alone  are  covered  with  e[)ilhelial  cells,  and  the  intervals 
between  the  processes  form  small  spaces,  the  if>aces  of  Fontana, 
which  communicate  freely  with  tlie  fluid  of  the  aqueous  chamber. 
In  the  sclerotic  coat,  close  to  its  junction  with  the  cornea,  is  sit- 
uated a  small  oval  canal,  lined  with  epithc!iun>,  termed  the  sinus 
circularis  iriiiis  or  (anal  of  Sc/iltmm  (V\g.  293).  Aliliough,  by 
some,  it  is  considered  a  lymph-space,  it  is  probably  a  venous  s-inus, 
for  it  can  be  injected  from  the  arteries;  but  it  has  probably  some 
free  communication  with  the  fluid  of  the  anterior  chamber,  as  this 
fluid  passes  rapidly  from  ihe  chamber  into  this  sinus.* 

The   epithelial  lining  consists  of   a   single    layer   of   polygonal 

[nucleated  cells,  and  lines  the  inner  surface  of  the  posterior  elastic 
lamina.  They  resemble  those  which  line  serous  membranes  gen- 
erally. 

Arteries  and  nerves. — In  the  healthy  conditioii  the  cornea  con- 
tains no  blood-vessels,  except  at  its  circumference,  where  they  form 
loops.  Nor  have  any  lymphatics  been  demonstrated  in  it.  Its 
nerves,  which  are  numerous— forty  to  forty-five  in  number — are 
derived  from  the  ciliary  nerves,  and  may  be  traced  forwards  to  the 
fibrous  portion  of  the  cornea,  where  they  lose  their  dark  online 
and  become  transparent,  forming  a  fine  |>lexus — ihe  primary  plexus. 
This  gives  off  minute  filaments  which  ramify  beneath  the  epithe- 

[iium,  constituting  the  secondary  or  sub-epithelial  plexus.  From  this 
very  minute  varicose  fibres  run  between  the  epithelial  cells,  forming 
the  intra  epithelial  plexus.  Besides  these  plexuses,  filaments  are 
given  off  from  the  primary  plexus  to  sup])ly  the  cornea  proper,  and 
the  filaments  are  said  by  some  to  be  continuous  with  the  anasto- 

.mosing  processes  of  the  cell-spaces. 

'_.       . .  _  After  the  removal  of  the  sclerotic  coat  and 

Choroid  Coat.  ..  ,  •   ,  •     .     »i      c    .  .      ■ 

the  cornea,  which  con>titute  the  first  tunic,  we 

expose  the  second  tunic,  consisting  of  the  choroid,  the  ins,  and 


•  For  further  information  on  this  point  consult  Lelxr,  Arthiv  f.  Opih.  1878; 
lUcisralb,  Archiv  f.  Oplh.  xxvi. ;  and  Schwalbe,  Graefe,  and  Saeiniscli's  hauii' 
ytoni,  1874. 
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ciliary  processes  in  front,  and  of  the  ciliary  ligament  and  the  ciliary 
muscle. 

The  choroid  \%  the  soft  and  flocculcnt  tunic  of  the  eye,  recognised 
by  its  dirk  brown  colour  and  great  vascularity.  It  covers  the  poi. 
terior  five-sixllis  of  the  globe,  and  is  thickest  posteriorly,  where 
there  is  a  circular  aperture  in  it  for  the  i)assage  uf  the  optic  nerve. 
In  front,  the  choroid  passes  beneath  the  ciliary  muscle  and  ligament 
with  which  it  is  connected,  and  then  extends  forwards,  terminating 
in  a  series  of  plaited  folds,  called  the  ciliary  processes.  It  is  con- 
nected with  the  sclerotic  by  delicate  connective  tissue,  the  lamina 
fusca,  through  whi<h  the  ciliary  vessels  and  nerves  pass  forwards 
(Fig.  294)  to  the  iris.  Its  inner  surface  is  smooth,  and  is  in  con- 
tact with  the  retina,  and  when  detached  from  it  presents  a  layer  of 
hexagonal  pigmented  cells,  which  are  now  recognised  as  forming  a 
part  of  the  retinal  coat  and  as  part  of  which  it  is  originally 
developed. 

_  Under  the  microscope  the  choroid  is  seen  to 

Structure.  ■  .     r  .        1  .         1        j 

consist  of  two  layers,  an  external  and  an  in- 
ternal. The  choroid  is  covered  externally  by  a  connective  tissue 
layer,  similar  to  the  lamina  fusca  of  the  sclerotic,  and  known  as  the 
ianiina  supra-choroidea ;  it  consists  of  connective  tissue  inter- 
mingled with  elastic  tissue,  and  embedded  in  the  nieshnork  are 
pigment  cells  and  lymphoid  cells.  The  contiguous  surfaces  of  the 
lamina  fusca  and  the  laminasupra-choroideaare  lined  with  squamous 
epithelium,  havinjg  between  them  a  more  or  less  complete  lymph- 
space,  which  is  continuous  with  that  of  Tenon's  capsule  through  the 
apertures  in  the  sclerotic,  through  which  the  ciliary  vessels  and 
nerves  pass. 

The  external  layer  consists  of  the  larger  branches  of  the  blood- 
vessels ;  the  arteries  (short  ciliary)  running  forwards  between  the 
veins,  previous  to  dipping  down  to  form  the  internal  layer.  The 
veins  are  arranged  with  great  regularity  in  drooping  branches  {vena 
vorticoste)  like  (he  weeping  willow  (Fig.  294),  and  converge  to  lour 
or  five  nearly  equidistant  trunks,  which,  after  running  backwards 
for  a  short  distance,  perforate  the  sclerotic  not  far  from  the  entrance 
of  the  optic  nerve,  and  empty  themselves  into  the  ophthalmic 
vein.  Between  the  veins  there  are  interspersed  numerous  stellate 
pigment-cells  which  anastomose  with  neighbouring  cells;  on  (be 
inner  side  of  this  layer  the  cells  are  absent. 

The  inlertial  layer  is  formed  by  the  capillaries  of  the  ciliiry 
arteries  and  is  called  the  tunica  Ruysc/iiana,  after  the  Dutch  anato- 
mist Ruysch.  The  capillaries  branch  off  from  the  choroid  vessels  in 
a  radiating  manner,  and  form  the  most  delicate  vascular  network 
found  in  any  tissue.  It  extends  forwards  as  far  as  the  retina,  where 
the  intervals  become  larger  and  the  vessels  freely  communicate  viih 


rfw^n 


CILIARY    PROCESSES. 


727 


l^fehosc  of  the  ciliary  processes.  This  tissue  has  on  its  inner  surface  a 
transparent  membrane,  the  mfmhrane  of  Bruch,  which  rests  on  the 
jignientary  layer  of  the  retina. 

y_.  The  ciliary  processes  are  the  plaited  folds  formed 

Processes.         u     .1  •  .     r  .l       u  1        j 

by  the  anterior  part  of  the  choroid,  and  may 

fbest  seen  when  the  globe  has  been  divided  by  a  transverse  vertical 

Ktion  into  an  anterior  and  a  posterior  half,  the  vitreous  humour 

ting  left  undisturbed.     They  are  black,  and  consist  of  from  sixty 

seventy  radiating  folds  arranged  in  a  circle.     These  processes 

>nsist  of  longer  and  shorter  folds,  the  former  being   the   more 

Numerous,  and  in  the  proportion  of  three  to  one  of  the  latter.    The 

jcesses  fit  into  corresponding  folds  of  the  suspensory  ligament  of 


of    the 
oUi. 


Ris.  *94. — ScLBiiOTic  Coat  Rbmoviu  to   Show  the  Chokoiu,  Ciliart    Muscli.    and 

Nbrv&s. 


lie  lens,  and  their  free  ends  project  for  a  short  distance  into  the 
sterior  chamber.     The  circumference  of  the  processes  are  attached 
the  ciliary  ligament ;  their  inner  ends  are  free  and  rest  upon  the 
pircumference  of  the  lens. 

The  vascular  supply  of  the  ciliary  processes  is 
"^*'  most  abundant  and  resembles  in  the  main  that 

Df  the  choroid,  except  that  the  plexus  is  coarser,  with  its  meshes 
lirranged  longitudinally.  The  arteries  come  chiefly  from  the  ante- 
ior  ciliary,  and  from  the  front  vessels  of  the  choroid  ;  and  after 
>reaking  up  into  a  fine  plexus,  they  form  loops  which  arch  back- 
yards, to  end  in  the  smaller  veins.  Their  dark  color  is  due  to 
sveral  layers  of  pigmented  cells,  which  disappear,  however,  at  the 
free  ends  of  the  processes. 
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The  ciliary  muscle  consists  of  unsirified  mm- 
Ciliary  Muscle.  ^^^^^  fibres,  and  forms  a  muscular  zone  at  the 

front  of  the  choroid  (Fig.  293),  close  to  the  junction  of  the  sclerotic 
with  the  cornea.  It  arises  by  a  thin  tendon  from  the  sclerotic  close 
to  the  cornea,  and  near  the  spaces  of  Fontana.  Thence  some  of 
its  fibres  radiate  backwards,  forming  the  meridional  or  radiating 
fibres,  and  are  lost  in  the  choroid  behind  the  ciliary  processes  :  some 
of  the  fibres  form  a  circular  muscle  around  the  outer  circutnlerence 
of  the  iris,  the  circular  ciliary  muscle,  which  was  formerly  dcscrilxd 
as  the  ciliary  ligament.  Its  action  is  to  accommodate  the  eye  to 
objects  at  various  distances  by  compressing  the  lens  and  increasing 
the  convexity  of  its  anterior  surface.* 

The  iris  is  the  contractile  and  coloured  curtain 
"■  suspended    in  the   clear   fluid  which  fills  the 

space  between  the  cornea  and  the  lens.  The  iris  divides  this  spare 
into  two  unequal  parts,  called  the  anterior  and  posterior  chamhers 
(Fig.  292) ;  these  communicate  with  each  other  through  a  circular 
aperture  in  the  centre  of  the  iris,  called  the /i////,  which  is  situated 
a  little  to  the  inner  side  of  the  iris.f 

The  circumference  of  the  ins  is  nearly  circular,  and  is  immove- 
alily  connected  with  the  choroid,  the  ciliary  muscle,  and  through 
the  ligainentum  pcctiiiatura  with  the  cornea.  The  diameter  of  the 
iris  is  about  half  an  inch  (/j  mm.'),  and  that  of  the  pupil  iii  man 
varies  from  the  -jljlh  {1.2  mm),  to  the  Jrd  of  an  inth  ((?  mm.). 

The  colour  of  the  iris  varies  in  different  subjects,  and  gives  the 
peculiar  tint  and  brilliancy  to  the  eye.  The  colouring  matter  or 
pigment  is  contained  in  minute  cells,  pigment  cells,  lining  the 
anterior  and  posterior  surfaces  of  the  iris,  the  posterior  taking  the 
name  oi  uvea,  from  its  grape-like  colour.  Pigmented  cells  are  also 
found  in  the  substance  of  the  iris. 

The  use  of  the  iris  is  to  regulate  the  amount  of  light  which 
shall  be  admitted  into  the  eye;  for  this  purpose  its  inner  circum- 
ference is  capable  of  dilating  and  contracting  according  to  circum- 
stances, while  its  outer  circumference  is  immoveably  attached. 

When  the  iris  is  laid  under  water,  and  viewed 

Structure.  ■  ,       ,  ■,-  .  -     ■  .^  i^ 

with  a  low  magnilying  power,  it  is  seen  to  DC 

composed  of  fine  fibres  converging  from  all  sides  towards  the  pupil  ', 

many  of  them  unite  and  form  arches,  leaving  elongated  intersjiocts, 

which  are  most  marked  towards  the  middle  of  the  iris. 


*  Sir  F.  Crampton  has  noticed  that  this  muscle  is  well  developcil  lu  birds.  U 
them,  its  muscles  aie  of  the  siriped  variety,  as  aie  ilie  circular  fibies  of  the  iris. 

f  The  sire  and  shape  of  the  pupil  vary  in  ilifTerenl  animals.  In  the  I'ullock, 
sheep,  liorse,  &c.,  it  is  ohiong ;  in  carnivorous  <]u<dru|jed«  it  is  often  a  nieic  vcftifa) 
llit  during  the  day,  but  dilates  into  ■  lirge  circle  at  nighi. 
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In  front  of  the  iris  is  a  thin  layer  u(  polyhedral  cells,  which  is 

7ntinuous  with  that  covering  the  membrane  of  Dcscemet,  but  the 

clls  are  smaller  and  more  granular. 
The  iltoma  consists  of  connective  tissue  and   cells.     The  fibres 

'  the  connective  tissue  are  arranged  longitudinally  and  circularly  ; 

lie    longitudinal    fibres  radiate    from    the  circumference    towards 
pupil,  and  between  them  are  contained   the  bloodvessels  and 

trves  ;  the  circular  fibres  are  found  at  the  circumference  of  the 
ris.     Intermingled   in   the  meshes  of  this  connective   tissue  and 

iroughout  its  whole  thickness  are  numerous  and  various-shaped 
"pigment  cells  having  anastomosing  processes,  like  those  of  the 
choroid.  They  are  chiefly  found  in  the  uvea,  which  is  continuous 
with  the  pigmented  layer  of  the  retina.  Upon  the  disposition  of 
these  |>igmentcells  depends  the  colour  of  the  iris:  in  dark  eyes, 
the  pigment-cells  are  scattered  throughout  the  thickness  of  the 
stroma  ;  in  light  eyes,  only  on  its  posterior  surface. 

The  muscular  tissue  is  of  the  unstriped  kind,  and  is  arranged 
partly  in  a  radiating,  partly  in  a  circular  manner.  The  circular 
fibres,  the  sphincUr,  well  maiked,  are  collected  on  the  posterior 
aspect  of  the  pupillary  margin,  where  they  form  a  ring  about  ^^\.\\ 
of  an  inch  (.j  mm.')  in  width  ;  at  the  free  margin  of  the  iris  they 
form  a  thick  bundle,  but  become  more  frayed  out  towards  the  cir- 
cumference.* The  radiating  fibres,  the  dilatator,  converge  towards 
the  pupil,  where  they  form  arches  and  blend  with  the  circular 
fibres. 

The  pigment,  as  before  described,  is  found  in  varying  thickness 
and  i)osilion,  differing  according  to  the  colour  of  the  iris. 

The  arteries  of  the  iris  are  derived  from  the  two  long  and  the 
anterior  ciliary  arteries.  The  long  ciliary  arteries  (Fig.  295)  per- 
forate the  sclerotic  coat  on  each  side  of  the  optic  nerve,  and  then 
run  forwards  between  this  tunic  and  the  choroid  to  the  ciliary 
muscle  at  the  outer  circumference  of  the  iris.  Each  artery  divides 
into  an  upper  and  a  lower  branch,  which  form  with  each  other  and 
the  anterior  ciliary  arteries  a  vascular  circle  {circiilus  major')  ;  from 
this  circle  numerous  small  branches  pass  inwards  and  form  another 
circle  (circulus  minor)  of  anastomosis,  which  terminates  in  the  veins 
of  the  iris.  The  anterior  ciliary  arteries,  five  or  six  in  number,  are 
derived  from  the  muscular  and  lachrymal  branches  of  the  ophthal- 
mic artery,  and  ramify  on  the  tendons  of  the  recti  muscles  (p. 
7»2),  where  they  pierce  the  sclerotic  about  the  -^jih  of  an  inch 
(2  mm.)  behind  the  margin  of  the  cornea.  These  vessels  sujiply 
the  ciliary  (irocesses  and  iris,  and  join  the  circulus  major :  it  is  from 


•  The  circular  filircs  of  the  iris  in  the  bird  are  of  the  tiriped  variety,  and 
discernible  wiihoul  difficulty. 
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their  enlargement  that  (he  red  ^one  round  the  cornea  is  produced 
in  inflammation  of  the  iris. 

The  tftt'm  follow  the  same  arrangement  as  the  arteries,  and  com- 
municate as  stated  (p.  725)  with  the  canal  of  Schlemm. 


Fio.  S95.— Horizontal  Sbction  or  Evt  Showing  thk  BLooo-Tnavi^ 
'm,  «.  Short   posterior  ciliary,    h.  Long   posterior  ciliary,    f ,  tf*.  .A-'-r-        -  •—    ^  • 
vein      tl,<f.  Artery  and  vein  of  conjunctiva.     /,  rf'.  Centnt 
Blood-vcs&ela  of  l)ie  inner,  and  g.  of  the  outer  optic  »tiraih.      / 
rior  ihori  cilury  vein  confined   to  the  «clerotic.    k.  Bri--^ 
artery  to  the  optic  nerve      /.  Ana*>t((mosii  of  ihe  chor.  . 
M.  Chorio-capiU.'iri%.     w.  Episcleral   branchn.     <»    Re'' 
circular  nrtcry  of  irit  (trani>vente  action).     ^.  Blooil-vc'«-<<.i>  oi  cut  i<\%      » . 
t.  Branch  of  a  vortico&e  vein  from  the  ciliary  muscle.     /.  Ur.*nch  of  thr- 
vein   to  the  ciliary  muscle.     «    Circular  vein.  v.  Mar^injl  loop*  of  veft*c) . 
XV,  Anlctior  artery  and  vein  of  the  conjunctiva. 


The  nerves  of  the  iris  come  from  the  nasal  branch  of  the  ophtiiol' 
mic  nerve,  and  by  twelve  to  fifteen  branches  from  the  lenticular 
ganglion.     They  pierce  the  sclerotic  around  the  entrance  of  the 
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nerve,  and  run  lor> 

as  the  ciliary  muscl 


s  between  the  sclerotic  and  ihe  choroid 

On  the  choroid  they  form  a  gangliated 

plexus  wiiich  lies  in  connection  with  and  among  the  blood-vessels. 

tlie  ciliary  muscle  the  nerves  form  anothcj  plexus,  from  which 

Imerous  non-medullaied  fibrils  are  given  off  to  terminate   in  the 

nscular  tissue  of  the  iris.     The  sphincter  iridis  is  supplied  through 

motor  root  of  the  lenticular  ganglion  which  is  derived  from  the 

ird  nerve ;    the  dilatator  iridis  is  suj)plied  by  the  sympathetic 

Kern. 

p     .,  Until  the  seventh  or  eighth  month  of  foetal 

^  ina    upi  -        jjj-^^  ij^^  pupil  is  closed  by  a  transparent,  vas- 
cular membrane,  the  membraiia  pupiliaris,  so  ■ 
It  the  anterior  and   posterior  chambers  are  divided  from  each 
Ijer  by  this  membrane.     lis  vessels,  derived  from  those  of  the  iris 
^d  ca|)sule  of  the  lens,  are  arranged   in   loops  which  converge 
(rards  the  centre  of  the  membrane  without  joining  each  other. 
3ut  the  eighth  month  this  membrane  becomes  gradually  absorbed, 
that  at  birth  it  is  completely  lost. 

To  obtain  a  view  of  the  retina,  the  choroid 

coat  must  be  carefully  removed  while  the  eye 

I  under  water  ;  this  should  be  done  with  the  forceps  and  scis.sors 

a  fresh  eye.     When  the  choroid  is  thus  removed,  there  will  be 

en  on  its  inner  surface  a  layer  of  pigmented  cells,  which  has  been 

ready  referred  to  as  really  the  external  layer  of  the  retina,  and 

>l  in  any  way  ])art  of  the  choroid  coat.     The  optic  nerve,  having 

»tered   the  interior  of  the  globe  through   the  sclerotic  and  the 

lloroid,  expands  into  the  delicate  nerve  layer,  called  the  retina, 

"lich  forms  the  third  tunic  of  the  globe.     The  retina  is  in  contact, 

eternally,  with   the  choroid  ;  internally,  with   the  hyaloid   mem- 

se,  which  separates  it  from  the  vitreous  ;  and  it  extends  forwards 

irly  to  the  posterior  margin   of  the  ciliary  processes,  where  it 

Irminatcs  in  a  thin  serrated   border — the  ora  serrata ;  from  this 

order  a  thin  membrane — pars  ciliaris  retina — destitute  of  nerve 

t>res,  is  continued  forwards  to  the  lips  of  the  ciliary  processes,  and 

sncc  to  the  posterior  surface  of  the  iris. 

In  pa.ssing  through  the  coats  of  the  eye,  the  optic  nerve  becomes 
adually  constricted  and  reduced  to  one-half  of  its  diameter  ;  here 
presents  a  round  disc,  called  the  porus  opticus,  in  the  centre  of 
»liich  may  be  seen  the  arteria  centralis  retmic.  At  this  point,  too, 
the  nerve-subslance  projects  slightly  into  the  interior  of  the  globe, 
forming  a  little  prominence,  to  which  the  term  col/icu/us  nervi 
optici  \\as  been  applied.  This  prominence  is  remarkable,  in  that  it 
is  insensible  to  the  rays  of  light,  and  is  hence  called  the  *  blind 
spot.' 

The  retina  when  fresh  is  nearly  transparent,  but  soon  it  becomes 
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of  a  pink  milky  tint.  Precisely  opposite  the  pupil,  iu  the  centre 
of  the  axis  of  vision,  there  is  an  oval  yellow  spot,  maeula  htea,  m 
the  retina,  about  jJ^th  of  an  inch  (/.2  mm.)  in  diameter,  having  a 
depression, yi»wa  centralis,  in  the  centre,  and  fading  off  gradually 
at  the  edges. 

Here  vision  is  most  perfect,  so  that  it  might  be  railed  the  "spot 
of  light."  This  central  spot  was  believed  by  its  discoverer,  Siim- 
mering,  to  be  a  perforation  ;  but  it  is  now  ascertained  to  be  due  to 
the  pigmentary  layer  of  the  retina  showing  through  it.  'I'liese 
appearances  are  lost  soon  after  death,  and  are  replaced  by  a  minute 
fold,  into  which  the  retina  gathers  itself,  reaching  from  the  centre 
of  the  sjjot  to  the  prominence  of  the  optic  nerve.* 

Although  to  tlie  naked  eye  the  retina  appears 
a  simple,  soft,  semi-transparent  membrane,  )et 
when  exaramed  under  the  microscope  it  is  found  to  be  most 
minutely  and  elaborately  organized.  It  varies  in  thickness  from 
the  ^th  to  the  yj-jih  of  an  inch  (../j  to  .14  mm.),  being  thickett 
behind,  and  gradually  diminishes  towards  the  front.  It  consists  of 
eight  layers,  through  which  may  be  traced  a  considerable  amount  of 
extremely  delicate  connective  tissue  {fibres  of  Multer~),  which  con- 
stitutes a  sustentacular  tissue  for  the  various  strata,  and  is  said  to 
form  for  them  two  more  or  less  continuous  boundary  layers,  termed 
membrana  limitanles,  interna  and  externa,  and  which  are  classed  bjr 
some  anatomists  as  two  additional  layers.  The  layers  of  the  retina 
are  as  follows,  beginning  from  within  : — 

1.  The  layer  of  ncrve-fibrts. 

2.  Ilie  ganglionic  layer. 

3.  The  inner  molecular  la)er. 

4.  1'he  inner  nuclear  layer. 

5.  The  outer  molecular  layer. 

6.  The  outer  nuclear  layer. 

7.  The  layer  of  ro<ls  and  cones. 

8.  The  pigmentary  Uyer. 

The  membranse  limilanles  are  situated  as  follows  :  the  intenial 
stratum  lies  on  the  inner  surface  of  the  layer  of  nerve-fibres; 
the  external,  between  the  outer  nuclear  layer  and  the  layer  of 
rods  and  cones. 

I.  The  layer  of  nenie-fibrts  (Fig,  296,  I)  is  composed  of  the  spmiliog  oot  of 
the  ojilic  nerve  fibres,  and  of  connective  tissue  cells.  The  nerve-fiDres,  coosolto; 
only  of  the  axiscylinders,  run  forwards  as  a  continuous  layer  In  the  <m  serrKx, 
partly  arranged  in  Imndles  and  partly  in  plexuses,  and  become  connected  ' 
the  nerve  cells  of  the  next  layer.     The  libres  are  almost  absent  on  theyclloa 


*  In  birds  the  retina  bu  throughout  the  yellowish  colour  seen  oaly  at  uoe  | 
in  the  human  eye. 
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'  2.  The  gan^li(mie  laytr  (Fig.  296,  2)  is  ■  slramm  of  spheroidal  nerve-cells; 

llie  deeper  part  of  each  cell  there  is  given  off  a  single  elongalerl  process, 

ch   passes  obliquely  icito  the  nerve-fil>re  layer,  wilh  which  it  Iwcomes  con- 

DDOUs;  from  the  outer  side  of  the  cell 

or  more  proocsst-s  are  i;ivcn  off,  «  hich 

nch  dicholotnously  .ind  Iwcome  nl  fir>l 

bedded    and    then    l'>st    in   the    inntr 

ilecular    layer.     The  ganglionic  cells, 

:h  in  the  greater  pn't  of  the  siraium 

I   a  single    layer,  are  at   the  yellow 

arranceil  eight  or  ten  deep,  nnd  in 

eit;hljourhood  two  or  three  deep. 

Tlic    iiinrr    molecular   layer    (Fig. 

3)  IS  a  granular  stratum  of  cunsi'ier- 

thickncis  which  exhihit^,  under  high 

ers,    ■    recticular    sinictiire,    having 

inier«tices     filled    probahly    with 

n|>h.     In  it    are   found,  the    processes 

the  nerve  cells  of  the  preceding  layer, 

hich  p.tss  outwards  fir  ■  considerable 

ance;  »inie  varicose  filaments  which 

inwards  from  the  next  layer ;   and 

e  Maili-tian  fibres  which  paw  through 

litis  layer.     Other  cells,  like  those  found 

in  the  nerve  fibre  and  ganglionic  Livers, 

are  ulso  found  in  this  stratum,  chiefly  on 

its  surfaces. 

4.  The  iiinet  nuclear  /.iver  (Fig.  296, 
l<t)  contains  three  kinds  of  cells,  and 
me  fibres  which  lielong  to  the  MUller- 
lan  or  cnnective  tissue  fibres  of  the 
retina.  The  first  kind  enlists  of  oval 
bip/'lar  cells  placed  longitudinally,  and 
having  a  distinct  nucleus  and  nucleolus  ; 
from  the  inner  entremitie*  of  these  cells 
there  extend  long  varicose,  thin  processes 
which  poss  vertically  downwanis,  with- 
out ilivision,  into  the  inner  molecular 
layer,  and  are  presumably  connected 
witii  the  processes  of  the  canglionic  layer 
and  thence  with  the  nerve-filires;  from 
the  outer  extremities  of  the  cells  pass  pro- 
cesses, thicker  than  the  ones  josl  de 
scril>e<l  ami  not  varicose,  which  pass  to 
the  next  layer  and  there  break  up  into 
numerous  filamentous  processes.  The 
Conil  kind  of  cells  are  small,  granular, 
oloplftsmic  cells,  whicK^re  confined  to 


Fli*.     V^6.  — DiAGRAU   OP   TMB  VaNIOUS 

Lavrrs  i>f  THa  RmiNA.  {Af^er 
SchzMlbt.) 
.  Layer  of  nerve-fibm.  MembrAna  limitans 
interna,  a.  Layer  of  Dcrve-cell*.  3  Inner 
mr^leciilar  layer.  «.  Inner  nuclear  Uvcr. 
5.  Outer  molccnl.Tr  layer,  ft.  Outer  nurlear 
Layer,  r.  Lover  of  pxlftantl  conej^  iMcm- 
brana  Jacobi  )  Mcnibrana  liniilani  est. 
8.  Layer  of  pigment  cellit. 


Ihe  deeper  part  of  this  layer ;  and  the  third  kind,  similar  in  their  appearance,  are 

disposed  here  and  (here  in  the  most  external  stratum  of  the  inner  nuclear  layer. 

The  course  which  the  MUllerian  fibres  take  through  this  layer  will  be  descrilied 

Her  rrn. 

5.  The  outer  mnlrcutar  or  intrmuilear  layer  (Fig,  296,  5)  resembles  in  most 

S|)eei>  Ibe  inner  molecular  layer,  hut   is  much  thinner.     It  contains,  however, 
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numerous  flattfned,  branched  cells,  having  well-marked  nuclei  »nd  nucleoli,  and 
whose  fine  branching  processes  exhibit  varicosities  in  their  course,  resembling  nerve- 
filirili..  Whether  these  are  nerve-fibres  or  only  the  fibres  of  lhesusten(acuUrtis~ne 
is  at  present  not  determined  ;  but  this  layer,  as  well  as  those  already  descnbed.is 
dcvelope<l  in  the  same  manner  as  those  of  the  brain,  vj  that  probably  these  fibres 
are  nerve-fibrils. 

6.  The  tyuler  nuclear  taytr  (Fig.  396,6)  consists  of  a  thick  stratum  of  nucleated 
cells,  having  outward  and  inward  prolongations,  which  may  be  recof;nised  *s 
connected    respectively  with   the  rods  and    cones  of  the    next    layer.       The  rf<i 

\gr,imtlrs  are  the  most  numerous,  ami  each  presents  an  ovnl  crll,  whic'^  '-     II- 

marked  transverse  slriation,  due  to   the  highly  refracting  suL>slance  I  1 

by  di^-cs  of  a  less  refracting  medium.      There  are  usually  two,  one  on  .  nl 

the  middle  of  the  cell.  Fnim  this  enlargement  one  varictwc  lilamcni  pa»»es 
inwards  and  becomes  connected  with  the  outer  molecular  layer  by  a  dilatation, 
frtuu  which  numerous  filaments  pass  inwards  ;  the  other  extrrmily  is  thicker,  ihM 
varicose,  and  p.-i^^ses  outwards  towards  the  menibrana   iimiiaiis  externa,  where  il 

'  becomes  somewhat  expanded,  and  then  becomes  continuous  with  a  ro<l  The 
ioHfgranults  are  fewer,  and  each  has  an  oval  nucleated  cell,  which  presents  ni> 
transverse  striation  characteristic  of  the  rod-granule.  The  cell  is  situated  cl<x  \.n 
the  niembrana  limilans  externa,  and  t»ls  upon  a  thick  cone  l'it>rc,  much  thicket 
than  ■  rod  fibre,  which  enlarges  as  it  approaches  the  outer  molecular  layer,  u[mn 
which  it  rests  by  a  pyramidal  base.     From  this  base  numerous   fine    processes  arc 

I  given  off  into  the  molecular  layer:  the  outer  extremity  is  very  short  and  broail, 
and  supports  the  l>ase  of  a  cone. 

7.  The  layer  ,•/"  Tads  and  times,  banUary  laytr  or  Jacoh' s  memirane  ( Fig.  Sg6, 
7)  is  cxMnposcd  of  minute  cylindrical  elements,  arranged   at    rijjht   ant;les  to  the 

fsariiaceof  the  retina.  The  rods,  the  more  numerous,  are  laf>ciint;  processes  run- 
•inj  Ihrough  the  whole  thickness  of  this  layer,  and,  exlernally,  are  einlicdded  to 
*  KreMer  or  less  depth  in  the  pigmented  layer,  so  that  when  Tic  wed  from  witbool 
•key  fcave  ibe  appearance  of  a  mosaic  pavement  made  up  of  round  segments. 
Aaoag  the  rods  are  intermingled  numerous  shorter,  n>sk-slinperl  Ijoilirs  called 
oo'f •  wkida  do  net  extend  thiough  more  than  half  the  thickitcss  of  this  layer 
Tlwtf  outer  cxlrcnities  uper  off  towards  the  choroid;  their  inner  or  broad  end», 
tte  tb«  rods  rest  i»poo  the  meml>rana  limitans  externa,  and  thence  are  ct>nnec«eii 
•kk  (he  oaler  naciinr  layer.     Each  rod  and  cone  consists  of  two     .  ■  .f 

7l»l  InierKl :  Uie  Mwer.  in  the  case  of  the  cones,  very  broad  and  b 
the  l«ds  o«hr  »|Kgtit]y  b-  -• -  •     '>—  ™"-r.  fine  and   tapering  off.       I  ..c  ,v.„  -rrf 
*"**  •*'y  S"  llieir  iwcrp-  r  and  in  relations  to  reat;enls  ;  the  o«et 

*fC*f***  o*  '»«k  have  at:  n,  and  break  up  in  the  direction  of  this 

««*»<«•:  tbc  ia«er  segncats  are  composed  externally  of  loit^itudinal  tilirill*. 
IT**''"-?.  •  "^  fio^Jy  pawalar  homogeneous  substance  ctmtinunus  with  the  roil  or 
*"f*  ""*•  The  imer  secaacDts  are  deeply  stained  by  carmine,  iodine,  Ac,  the 
y^'."^"^**'*  **  'T  '^  Male  reagents,  but  aie  by  osmic  acid.  The  rods  art 
•nii.ai  « <ib»  i^Sinim  spec 

,j. -  _ J^.'^*****' '>  *'y*'  Jf*?-  ■9'>  8)  **  n'u»lly  described  as  forming  part  of 
**2r*°^  «"••  **  '*■  sliMiM  both  deveiopmcotallv  and  physiologically  he  In- 
oiMed  saoee  of  tbc  Users  of  ibe  retina,  it  consists  of  a  single  layer  of  beia 
""  *fTlkr^*l^f^^  '"'^  ""^  p^ement-granules,  w])icb  ore  mo^i  r,.,n-.,-n,uj 
'lof  the  cells.     Tlw  surface  of  the  cells  which  '  ♦ 

•ad  dcstjl«4e  of  p<cnKnt-t;ru>ulcs,  and  it    is   n  oe 

ijAe  awCtce  towaids  Jacoti's  membrane  is  filled  with  piumetit. 
b  c»^^^  _  —  ■*■■»<  _Um  mas  down  iwoiik  the  rods,  so  that  their  outer  part 
^?Sl?r*?fy  '^  MWiil-€elU.     The  use  of  the  pigment  is  to  abnoib  the 
"  ^W  aiMtk  {MB  tkng«cH  tkc  retina,  and  thus  prevent  their  being  refleded- 


tkccksMtdis 
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serves  the  sume  purpose  u  the  Mack  point  with  which  the  inside  of  optical 
strnmrnts  is  darkened.     Alhinoes,  in  whom  ihis  layer  has  Utile  or  do  pigroeni, 
,  consequently,  dazzled  by  dayli|;hl  and  see  better  in  the  dusk.* 
The  siistdifniiiliir  tisstit  \.MulIin,in  fihrts)  is  a  tissue  which  runs  through  the 
aier    tliicknes.s  of  the  retina,  beginning   at  the  sn-called    menihrana    limilans 
Interna,  and  ending  at   the  membrana  limitans  externa;  but  in  neldier  of  these 
vo  situations  does  it  form  a  omlinuous  layer,  so  (hat  it  cannot  be  classed  under 
be  layers  ftirming  the  retina.     These  fibres  are  probably  of  the  nature  of  a  deli- 
cate connective  tissue,  which  sers°es  to  sustain  the  various  layers  and  their  conMitu- 
ent  elements.     Each  fibre  begins  by  a  broad  conical  base,  on  the  deeper  aspect  of 
the  layer  of  nerve  fibres  (tlie  t>ases  of  these  fibres  Iwing  more  or  less  in  connection 
with  each  other);  it  then  passes  throujjh  the  layers  of  nerve-fibres  anil  ganglionic 
ells,  and,  cimsequemly  llic  Jnner  molecular  layer,  grailually  diminishing  in  thick- 
►  ;  on  reaching  the  inner  nuclear  layer  it  gives  off  thin  filamentous  processes  which 
ipport  the  structures  of  this  sirnlum,  presenting  here  a  lateral  bulge  with  a  well- 
Ved    nucleus.     After  passing  through  the  outer  molecular  layer  it  reaches  the 


Fig.  897.— Skction  op  thr  Fovea  Cxntkalis. 
.  Cone».    bf  and  g.  Internal  and  exiemal  limiling  membrane,    c.  External  and  r.  Internal 
nuclear  layer,    d.  Kit«nr».  /.  Nerve-cells. 


Uler  nuclear  layer,  and  then  breaks  up  into  filaments  which  join  with  fibrils  from 
Iher  MUllerian  fibres,  thus  enclosing  and  supporting  the  cells  and  their  prolonga- 
'tions  of  this  layer.     These  filamentous  offsets  reach  as  far  as  the  basrs  of  the  rods 
anil  cones,  forming  a  bed  on  which   they  rest ;  this  is  described  as  the  membrana 

S limilans  externa. 
I     The  ilruilure  of  the   mntula  lutea  and  fn'ea  tenlralh   (Fig.   297). — In  ihe 
matuU   lultn,  the   nervefibrea  do  not  form  a  continuous  layer ;  Ihe  ganglionic 
\*!jtx  consists  of  cells  six  to  eight  deep ;  there  are  no  rods ;  the  cones  are  longer 
Ch( 
i«  < 


*  In  many  of  the  nocturnal  carnivorous  quadrupeds,  the  inner  surface  of  the 
choroid  at  the  tiottora  of  the  eye  presents  a  brilliant  colour  and  metallic  lusire.  It 
is  called  Ihe  litprtum.  Hy  reflecting  the  rays  i>f  light  a  secmd  time  through  the 
retina,  it  probably  enables  (he  animal  to  see  belter  in  the  <lusk.  It  is  the  cause  of 
he  well-known  glare  of  the  eyes  of  cats  and  other  animals;  and  ibe  great  breadth 
the  luminous  ap)>earance  arises  from  the  dilatation  of  the  pupil. 
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and  narrower  thin  elsewhere ;  and  Ihe  outer  nuclear  layer  has  only  cone-fibrcL 
In  the  fovea  cenlinlis  there  are  no  rods,  and  the  cones  are  longer  than  in  tbe 
macula;  and  all  (he  olliet  layers  are  much  ihinned.  At  the  margin  of  the  fom 
most  of  I  he  layers  are  thicker  than  elsewhere. 

The  Uiuclure  of  the  orn  sirrala  is  much  less  complex  than  the  other  [ail>of 
the  retina ;  the  Inyer  of  rods  and  concB  disappear,  the  former  lirM  of  all ;  the  gancli 
onic  and  nerve  fihte  layers  lieconie  thin  and  then  cease  ;  the  inner  molecular  layer 
loses  much  of  its  i;ranular  appearance,  and  is  larj^ely  furnied  of  sustentacular 
tissue,  and  then  nbru|>tly  ceases;  the  inner  and  outer  nuclear  layers  become  tliiimer, 
and  then  gradually  merge  into  a  single  layer,  which  is  continued  on  to  the /on 
ciliarif  as  a  single  stratum  of  columnar  epithelial  cells. 

Tlie  arttria  centralis  retittir,  after  t-merging  through  the  j)orus 
opticus,  divides  into  two  branches — an  u/>per  and  a. /<nvrr — which 
then  form  a  delicate  network  of  blood-vessels  throughout  the  nerve- 
fibre  layer,  penetrating  as  far  as  the  inner  nuclear  layer,  bc>ond 
which  no  capillaries  can  be  traced.  After  maceration  in  water, 
the  nervous  substance  can  be  removed  with  a  caniel's-liair  brush, 
and  then  in  an  injected  eye  the  network  formed  by  the  vessels  can 
be  distinctly  seen.  The  arterie.s  of  the  retina  do  not  commuDicate 
directly  witli  the  clioroidal  vessels. 

The  aqueous  humour  consists  of  a  few  drops 
Aqueous  Humour.        ^j.  ^^^  ^\Y^y^^^  dear  watery  Quid,  which  fills  the 

space  between  the  cornea  and  the  lens.*  The  iris  lies  in  it,  and 
divides  the  space  into  two  chambers  of  unequal  size — an  anterior  and 
a  posterior.  The  posterior  is  tnuch  the  smaller  of  the  two  :  indeed, 
the  iris  rests  on  the  capsule  of  the  lens,  so  that,  strictly  speaking, 
there  is  no  interval  between  tiie  opposed  stjrfaces,  except  a  triangu- 
lar interval  bounded  by  the  attachment  of  the  iris,  the  ciliary  pro- 
cesses, and  the  zone  of  Zinn.  This  accounts  for  the  frequent 
adhesions  which  lake  place  during  inflammation  of  the  iris,  between 
the  iris  and  the  capsule  of  the  crystalline  lens.f  A  delicate  layer 
of  epithelium  covers  the  ]X)sterior  surface  of  the  cornea,  but  nothing 
Jike  a  continuous  membrane  can  be  demonstrated  on  the  iris  or  the 
capsule  of  the  lens.  The  anterior  chamber  is  remarkable  for  the 
rajiidity  with  which  it  absorbs  and  secretes;  as  is  proved,  in  the 
one  case,  by  the  speedy  removal  of  extravasted  blood  ;  in  the  other, 
by  the  rapid  reappearance  of  the  aqueous  humour  after  the  extrac- 
tion of  a  cataract. 

Th    V  R  H        The  vitreous  body  is  a  transparent,  gelatinouv 

and  the°Hyaloid^       looking  substance,  which  fills  up  nearly  four- 
Membrane,  fifths  of  the  mterior  of  the  globe  (Fig.  igi). 
It  can    be  easily  separated    from    the  retina, 
except  at  the  optic  disc  ;  in  front  it  presents  a  deep  depression,  in 


*The  solid  constituent  is  mainly  composed  of  chloride  of  sodium. 
f  Some  anatomists  descril>e  the  anterior  chamber  as  lined  >iy  a  aeroui  memhranc 
called  the  membrane  of  the  aqueous  humour. 
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Fig.  198,— Antikius  or  TMl 

RirrfNA. 
C'jnal  of  Peiil  (inflawd). 
of  Zinn  (cABggcraleil) 


Zo<K 


rhich  the  crystalline  lens  is  embedded.     It  is  surrounded,  except  in 

It,  by  a  delicate  transparent  membrane — the  hyaloid  membrant 

-which  forms  a  capsule  for  the  vitreous  body,  and  is  sufficiently 

to  keep  it  in  sliape  after  the  stronger  tunics  of  the  eye  have 

en  removed. 

Whrn  the  vitrcout  humour  has  been  hardened  in  chromic  acid  It  is  rendered 
'"iomewhat  opaque,  and  presrnio,  especially  nl  its  outer  part,  a  lamellar  appearance. 
It  consists  of  a  fluid  cnnUined  in  the  meshes  of  a 
cellular  structure,  which  communicate  freely  with 
each  other;  for  if  any  part  of  it  l>e  punctured,  (he 
humour  gra(lu.i11y  drains  away.*  If  examined  c.ire- 
iully,  the  lamellaiion  is  seen  to  he  arranged  concen- 
trically, the  layers,  as  they  approach  the  centre,  tie- 
coming  less  firm  in  consistence.  The  vitreous, 
moreover,  on  a  transverse  section,  shows  a  radial 
slriation,  but  whether  this  exists  naturally,  or  is  the 
result  of  post  mnnem  changes,  or  from  chemical  re- 
agents, is  not  known.  Running  through  the  mi>ldle 
from  before  backwards  is  a  small  canal — canal  of 
c/.'...^ — about  a  line  in  diameter,  which  contains 
aid  is  liro-nder  behind  than  in  front:  this  in  the 
-  lodges  a  small  bnoch  of  the  retinal  artery,  which  ramifies  on  the  back  of 
the  capsule  of  the  lens. 

The  hyaloid  membrane  surrounds  the  vitreous  body,  e.xcept  in 
front,  and  passes  from  the  anterior  border  of  that  body  to  the 
margin  of  the  lens,  forming  the  suspensory  ligament  of  the  lens,  and 
known  as  the  zone  of  Zinn.  This  is  best  exposed  by  removing  the 
ciliary  processes.  It  ajipears  as  a  dark,  radiating  disc,  and  the  sur- 
face is  marked  by  prominent  ridges,  which  correspond  with  the 
intervals  between  the  ciliary  processes  (Fig.  298).  These  intervals 
are  in  life  filled  with  fluid,  and  perhaps  with  the  vitreous.  The 
hyaloid  membrane,  with  the  exception  of  the  suspensory  ligament,  is 
a  structureless  membrane,  but  the  ligament  presents  a  structure  con- 
sisting in  part  of  longitudinal  elastic  fibres.  Beneath  the  membrane, 
on  its  inner  surface,  are  numerous  granular  nucleated  cells,  which 
exhibit  amrcboid  movements.  The  ligament  assists  in  maintaining 
the  lens  in  its  proper  position,  and  is  firmly  connected  with  its 
capsule. 

„       .    ,„    .  If  the  transparent  membrane  between  the  «f)ne 

Canal  of  Petit.  , .,-  ,  .,  •       r  .u    1         1  <■  n 

of  Zinn  and  the  margin  of  the  lens  be  carefully 

punctured,  and  the  point  of  a  small  blowpipe  gently  introduced, 
and  air  or  fluid  injected,  we  may  succeed  in  inflating  a  canal  which 
encircles  the  lens:  this  is  the  canal  of  Petit  1  Fig.  298).  It  is 
triangular  in  section,  and  bounded  in  front  by  the  suspensory  liga- 
ment of  the  lens  ;  behind,  by  the  vitreous  body  ;  and  its  base,  by 

*  This  is  compoied  mainly  of  water,  with  albununatc  of  soda  and  mucin. 
6a 
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the  capsule  of  the  lens.  When  inflated,  it  becomes  sacculated,  »s 
in  Fig.  298,  owing  to  the  foldings  on  the  front  surface  of  the  lens. 
The  crystalline  lens  ^Fig.  292)  is  a  perfectly 
rys  a  ine  ens.  translucent  solid  body,  situated  immediately 
behind  the  pupil,  partly  embedded  in  the  vitreous  body,  and  com- 
pletely surrounded  by  a  capsule  equnlly  translucent.  It  is  convex 
on  both  sides,  but  more  so  behind.  In  early  life  it  is  nearly 
spherical  nnd  soft,  but  it  becomes  more  flattened,  firmer,  and  amber- 
coloured  with  advancing  age.  In  the  adult  its  transverse  diameter 
is  about  one-third  of  an  inch  {p  mm.) ;  its  antero-posterior, one- 
sevenlh  of  an  inch  (j.7  mm.). 

The  capsule  of  the  lens  is  a  transparent,  elastic,  and  brittle  meoi- 
brane.  It  resembles  in  structure  the  elastic  layer  of  the  cornea, 
and  is  much  thi(  ker  in  front  than  behind  ;  in  front,  it  is  in  contact 
with  the  |)osterior surface  of  the  iris;  behind,  it  rests  in  the  depres- 
sion of  the  vitreous  body.  The  capsule  in  front  is  separated  from 
the  lens  by  a  layer  of  polygonal  nucleated  cells,  and,  after  death,  a 
layer  of  fluid  is  interposed  between  the  capsule  and  the  lens,  con- 
stituting the  liijuor  Atorgagni ;  behind,  no  such  layer  of  epithelium 
exists.  No  vascular  connection  whatever  exists  between  the  lens 
and  its  capsule.*  The  lens  protrudes  directly  the  ca|>sule  is  suffi- 
ciently opened. 

The  minute  strnctures  uf  the  lens  can  only  )«  miKte  oat 
after  lieing  hardened.     It  is  soft,  almost  -  m 

consistence  ouiside,  hut  each  succeisive  c-.  cf 

becomes  more  dcn'-e,  so  that  the  central  part  is  hard,  and  ct>nsliiulc'<  inc  -. 
It  is  seen  to  be  divided  into  three  equal  parts.  I>y  three  lines,  which  radijlj-     1 
the  centre  to  within  one-third  of  the  circumference.     Kach  of  thr<i»-  <^-.'      ■  ., 
composed  of  numerous  concentric  layers,  arnoged  one  wiihrn  ihe  i« 

coals  of  an  onion.     If  any  single  layer  be  examined  with  the  tnicro-c  ra 

to  be  composed  of  hbres,  running  in  a  curved  direction,  and  connected  loj;eihet  Ut 
finely  serrated  edges.  On  a  transverse  section  the  lens-librcs  ate  fi>and  to  I'C  he<»- 
gon.il  prisms  with  very  little  connectin);  sultstance.  Between  the  front  i><  the  1cm 
and  its  capsule  is  a  layer  of  flattened  cells  with  well-marked  excenlric  nuclei  The 
beautiful  dovetailing  of  the  filires  of  the  lens  was  first  poit>led  out  liy  Sir  Daviit 
Urcwster;  and  10  see  it  in  perfection,  one  ought  to  examine  the  lens  of  the  cod 

The  function  of  the  lens  is  to  bring  the  rays  of  light  lo  a  fijcus  upon  the  retina. f 


Structure  of  the 
Lens. 


*  The  vessel  of  the  capsule  of  the  lens  is  derived  from  the  vteria  cetitimb 
retinae,  and  in  mammalia  can  only  be  injected  in  the  fcctal  si.ite.  In  the  rrpiilla, 
however,  the  posterior  layer  of  the  capsule  is  permanently  vascular  Tbi«  small 
■itery  pas<^cs  forwards  thn^ugh  the  canal  cf  Stilling  to  the  posterior  paitof  thecap' 
sule  of  the  Irns,  on  which  it  radiates  into  numerous  small  branches,  commaniCaiiAj! 
with  branches  in  the  iris  and  pupillary  membrane. 

f  The  lens  contains  alxiut  60  per  cent,  of  water,  and  30  per  cent,  of  alho- 
minoids. 
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DISSECTION  OF  THE  ORGAN  OF 
HEARING. 

The  parts  constituting  the  organ  of  hearing  should  be  examined 
in  the  following  order:  (i)  the  outer  cartilage  or  pinna  ;  (2)  the 
meatus  audilorius  externus  ;  which  leads  to  (3)  the  tympanum  or 
middle  ear;  and  (4)  the  labyrinth  or  internal  ear,  comprising  the 
vestibule,  cochlea,  and  semicircular  canals,  which  contain  the  dis- 
tribution of  the  auditory  nerve. 

The//>//;a  or  auricle  consists  of  yellow  fibro- 
cartilage  covered  with  integument,  and  is  irre- 
gularly concave  to  receive  the  undulations  of  sound.  It  is  unevenly 
oval,  and  presents  on  its  external  aspect  numerous  eminences  and 
hollows,  which  have  received  the  following  names: — The  cin  utn- 
fercntial  folded  border  is  called  the  helix ;  the  ridge  within  it,  the 
antihcli.x;  between  these  is  a  curved  groove,  called  ihe.  fossa  0/  the 
helix.  The  antihelix  bifurcates  towards  the  front  and  encloses  the 
fossa  of  the  aniihelix  {^fossa  scafhoideii).  The  conical  eminence  in 
front  of  the  meatus  is  termed  the  tragus,  on  which  some  hairs  are 
u^ually  found.  Behind  the  tragus,  and  se|)arated  from  it  by  a  deep 
notch  \incisura  interlragica'),  is  the  anti/ragus.  The  lobule  is  the 
soft  j>endulous  part  pl.iced  below  the  concha,  and  consists  of  fat  and 
fibrous  tissue.  The  deep  hollow,  which  collects  the  vibrations  of 
■Uind,  and  conveys  them  into  the  external  meatus,  is  termed  the 
KrAu. 

^"^  The  pinna  is  composed  of  yellow  fibro-carti- 

lage,  with  some  fat  and  connective  tissue, 
covered  with  integument,  and  attached  to  neighbouring  parts,  partly 
by  fibrous  tissue  and  partly  by  muscles. 

The  sktn  is  very  thin,  intimately  adherent  to  the  subj.icent  carti- 
lage, and  provided  with  numerous  sebaceous  glands,  found  chiefly 
in  the  scaphoid  fossa  and  the  concha. 

The  eartilage  is  a  single,  uneven  plate  of  fibro-cartilage,  whit  h 
presents  all  the  irregularities  of  the  external  rar.  The  cartilage  is 
incomplete,  for  there  is  a  deficiency  behind  the  tragus  at  the  bottom 
of  the  concha,  which  is  filled  up  with  fibrous  tissue.  It  has  a  tubu- 
lar prolongation  inwards,  which  forms  the  external  jwrt  of  the  mea- 
tus auditotius  externus.  The  cartilage  presents  several  fissures  {fis- 
sures of  Santorini)  at  the  anterior  jjart  of  the  tubular  prolong.Ttion, 
which  are  completed  by  fibrous  tissue.     In  the  front  part  of  the 

739 


740 


MUSCLES   OF    I  HE    PINNA. 


Muscles  of  the 
Pinna. 


pinna,  where  the  helix  makes  its  first  bend,  is  a  conical  projection 
of  cartilage,  termed  K\\e  process  of  the  helix.  The  lobule,  attarhed 
to  the  lower  part  of  the  pinna,  is  a  rounded  projection  formed  of 
fat  and  connective  tissue;  it  is  this  which  enlarges  with  age  and 
obesity  of  the  subject. 

The   ligaments  are:    the    anlerior    ligament, 
igamen  s.  broad  and  strong,  which  passes  from  the  pro- 

cess of  the  helix  to  tlie  root  of  the  zygoma;  the  posterior  ligament, 
which  extends  from  the  cranial  surface  of  the  concha  to  the  rnxsioid 
process  of  the  temporal  bone.  There  are  also  intrinsic  ligamfsti 
which  bridge  over  and  fill  up  the  deficiencies  in  the  pinna. 

The  muscles  which  move  ihe  cartilage  of  the  e»f  «>  » 
whule,  have  been  described  (l^age  27).  Other  small  niu»- 
cles  exiend  from  one  part  of  ihe  cartilage  lo  aroihtr; 
but  ibey  aie  so  imlisiinci  that,  unless  Ibe  subjtcl  be  very  muscular,  it  15  iiiffic\ill  m 
make  lliem  out.  The  fullowing  six — four  on  the  front  of  Ihe  auricle  and  two  be- 
hind it — are  usually  described  : — 

(a)  The  musculus  major  htlicisrava  vertically  along  the  front  mangin  of  llit 
helix  :  it  arises  lielow  from   the    process  of  the  helix,  and  is  insenei 
into  the  curve  of  the  helix  as  it  passes  backwards. 
(/')  The  miisculu!  minor  htlitii,  an  ol>lii|ue  miiscle,  lies  over   that   part  0/ 

the  helix  wliich  is  connected  with  the  concha, 
(i')  The  muu-ului  lmj;icus  lies  venically  over  the  outer  surface  of  Ihe  lrai;ii9- 
\d)  The  mufculiis  aHlitnigiftti  pns-es  lrai:jver>cly  from  the  anti  tragus  to  the 

lower  part  of  the  tail-like  process  uf  the  helix  l>ehind  ihr  lobule. 
(/•)  The  iratiiVfrsus  auriculiz  is  on  llic  cranial  aspect  of  the  pinna  ;  it  pa*-*** 
nearly  transversely  from  the  back  of  the  concha  to  the  ptoniioeDCc 
currcspondiii);  tn  the  fossa  of  ihe  hehx. 
(y)  The  obiiquus  auris  extends  veitically  from  the    cranial    aspect   of  Iht 
concha  to  the  convexity  Mow  it. 

The  arteries  of  the  pinna  are  derived  from  the  posterior  auri- 
cular, and  from  the  auricular  branches  of  the  temporal  and  occipi* 
tal.  The  veins  empty  tliemselves  into  the  temporal  vein.  The 
nerj'es  are  furnished  by  the  great  auricular  branch  of  tlic  su|jerlicial 
cervical  plexus,  the  auriculo  temporal  branch  of  the  inferior  maxil- 
lary, the  posterior  auricular  branch  of  the  facial,  and  the  auricular 
branch  of  the  pneuraogastric. 

This  oval  passage  leads  down  to  the  merobnoa 
tympani,  and  conveys  the  vibrations  of  soufld 
to  the  tympanum.  It  is  about  an  inch  and  a 
(Quarter  (j./  cm.')  in  length  ;  its  external  opening  is  longest  in  its 
vertical  direction:  its  termination  is  brosidest  m  its  transverse. 
The  canal  inclines  ai  first  upwards  and  forwards,  and  then  curves* 
little  downwards.*     Its  floor,  owing  to  the  obliipie  direction  of  the 

*  To  obtain  a   correct  knowledge  of  the  length  and  dimenuons  of  the  neata^ 

sections  should  be  made  through  It  in  different  directions,  or  ■  cast  be  taken  of  a 
in  plaster  of  i'aris. 


Meatus  Auditorius 
Extemus. 
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ncmbrani  tympani,  is  a  little  longer  than  the  roof.     It  is  not  of 

'  equal  calibre  throughout,  the  narrowest  part  being  about  the  middle  ; 

hence  the  difficulty  of  extracting  foreign  bodies  which  have  passed 

llo  the  bottom /)f  the  canal.      It  is  formed,  partly  by  a  tubular  con- 

itinuation  of  the  cartilage  of  the  pinna,  partly  by  an  osseous  canal 

in  the  temporal  bone. 

The  cattilagirwus  portion   is  about  half  an  inch  (/j  mm.')  long, 


KiG.  »99, — Vbrtical  SicTioN  OP  Ear. 
Pinna  or  Auricle.  3.  Concha  with  orifices  of  «chaceous  and  ceruminou^  f{l.inds.  j.  Osseous 
portion  of  external  auditory  c:tnal.  4.  External  surface  of  the  membmni  tympani,  5.  An- 
terior part  oi  llie  incti*.  6.  Head  of  the  mallctis.  7.  Handle  of  the  malleti^  lodged  between 
the  internal  and  middle  layen^  of  the  incinhrani  tympani.  S.  TcniMr  tympani  m  with 
its  tendon  at  a  rijjht-angle  to  be  attached  at  the  inner  tnart^in  of  the  ba«e  of  the  handle  of 
the  malleuf^.  9.  Canity  of  ihe  tympanum.  10.  l!^panded  portion  of  the  Eustachian  ltib«. 
It.  Superior  aemlcircular  canal,  i*.  Posterior  !^emicirctltar  cnnnl,  13.  External  ♦emi- 
circidar  canal.  t4.  Cochlea,  ij.  The  Internal  auditory  canal  where  the  w.ill  hafi  been 
lalien  away  to  fthow  the  nervCA  which  it  transmits.  16  pacial  nerve.  17.  The  cteal  suricr- 
ficiat  petrosal  nerve  passing  from  the  grnicutats  ganglion  of  the  focial  to  reach  its  desun»- 
lion.     t8.  Vestibular  br«tKh  of  the  auditory  tierve.    19.  CtKhlear  br«itch  of  the  auditory 


Fund  is  firmly  connected  to  the  osseous  portion.  The  cartilage  is 
[iocomplete  at  the  upper  and  back  part,  and  the  interval  is  filled  in 
I  with  fibrous  tissue. 

The  ositpui  portion,  about  threetjuarters  of  an  inch  i  K)  mm. )   in 
'length,  is  narrower  than  the  cartilaginous   portion,  and  is  curved 
forwards  and  inwards.     Its  outer  extremity  is  rough  for  the  attach- 
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ment  of  the  cartilage;  its  inner  presents  a  narrow  groove,  except 

at  the  upper  part,  for  tlie  insertion  of  the  mereibrana  lympani.  The 
lower  and  anterior  wall  of  the  osseous  portion  is  formed  by  a  semi- 
circular plate  of  bone,  the  tympanic  f>lat<,  the  outer  border  of  which 
is  thickened  and  is  leruied  the  external  auditory  f>roe<ss. 

The  skin  and  the  cuticle  are  continued  down  the  passage,  and 
becoming  gradually  thinner,  form  a  cul-de-sac  over  the  menibrana 
tympani.  The  outer  portion  is  furnished  with  hairs  and  ceruminous 
glands,  which  secrete  the  cerumen  or  wax,  and  are  only  found  over 
the  cartilaginous  fwrtion  of  the  canal. 

Its  arteries  are  derived  from  the  posterior  auricular,  the  internal 

maxillary  and  the  temporal,  all  branches  of  the  external  carotid 

artery.      \\^  nerves  com^  from  the  auriculo-temporal  branch  of  the 

inferior  maxillary  nerve. 

„  The  tvmpanum,  or  middle  ear,  is  an  irrecuUr 

Tympanum.  •.'   •      .1  .  .      .-  .u      .  1 

■'    *^  cavity  \n    the    petrous   part    ol  the    tem[«>ral 

bone  :  having  on  its  outer  side  the  membrana  tympani ;  on  its  inner 

side  the  liibyrinth;  behind,  the  mastoid  cells;  in  front,  the  carotid 

canal;  below,  the  wall  of  the  jugular  fossa.     It  is  rather  less  than 

half  an  inch  iij  mm. )  in  its  long  diameter  ;  from  j^  to  ^;  of  an  inch 

{4  to  2  mm.)  between  its  outer  and  inner  boundaries;  and  a  quarter 

of  an    inch  {6  mm.)  in    its  vertical   direction.      It    is   lined  with 

raucous  membrane  and  filled  with  air,  which    is   freely  admitted 

through  the  Eustachian  tube;  so  that  atmospheric  pressure  is  equal 

on  both  sides   of  the  membrane.     .\  chain  of  small    bones,  the 

ossicles,  retained  in  their  position  by  ligaments  and  acted  upon  by 

muscles,  passes  across  it.    The  use  of  these  bones  is  to  communicate 

the  vibrations  of  the   membrana  tympani   to   the  labyrinth.      For 

this  purpose  one  end  of  the  chain  is  attached  to  the  membrane,  the 

other  to  the  fenestra  ovalis.     The  tympanum  is  bounded  by  a  floor, 

a  roof,  an  outer,  an  inner,  an  anterior,  and  a  posterior  wall. 

Its  roof'\%  formed  by  a  thin  jilate  of  bone  corresponding  with  the 
anterior  surface  of  the  pars  petrosa,  which  separates  the  tympanum 
from  the  cranial  cavity. 

The  floor,  which  is  narrow,  is  formed  by  a  thin  plate,  corre*-' 
ponding  to  the  jugular  fossa  beneath:  it  is  perforated  in  front  by  a 
small  aperture  for  Jacobson's  nerve. 

Its  outer  wall  is  formed  mainly  by  the  membrana  tym|jani,  and 
by  a  ring  of  lione  which  affords   attachment  to  it  ;  the  latter    is 
pierced  by  the  fissura  Glaseri  (which  gives  pa.ssage  to  the  processus 
gracilis   of  the    malleus,  the  laxator  tympani,  and  the    tym|xiniej 
branch   of  the  internal  maxillary  artery),  by  the  foramen  rhnrrla 
posterius,  through  which  the  chorda  tympani  enters  the  \\' 
and  by  the  foramen  chordjc  anterius,  which  is  the  romri.>  t 

of  the  canal  of  Huguier,  for  the  exit  of  the  chorda  tympani  nerve. 


TYMPANUM. 
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The  inner  wall  is  vertical  and  uneven,  and  presents  the  following 
objects,  beginning  from  above:  i.  A  horizontal  ridge,  indicating 
the  line  of  the  aquteduclus  Fallopii  ;  2.  The  fenestra  mia/is,  a  ren- 
iform  opening,  nearly  horizontal,  which  leads  into  the  vestibule, 
but  is  closed  in  the  recent  state  by  a  membrane,  to  which  is  attached 
the  base  of  the  stapes;  3.  Below  and  in  front  of  the  fenestra 
ovalis  is  a  convex  bony  prominence,  the  promontory;  it  is  occa- 
sioned by  the  first  turn  of  the  cochlea,  and  is  marked  by  vertical 
grooves,  in  which  lie  the  branches  of  the  tympanic  plexus  of  nerves  ; 
4.  Below  and  behind  this  is  the  fenestra  rotunda,  which  lies  at  the 
bottom  of  a  conical  depression  and  is  overhung  by  a  projection  of 
bone,  so  that  it  cannot  be  seen,  except  when  viewed  obliquely ;  it 
leads  to  the  scala  tympani  of  the  cochlea,  but  is  closed  in  the  recent 
state  by  membrane  ;  5.  Immediately  behind  the  fenestra  ovalis  is  a 
small  conical  eminence,  named  the  pyramid,  in  the  summit  of 
which  is  a  small  aperture,  from 
which  the  tendon  of  the  stapedius 
emerges  ;  within  the  pyramid  at  its 
base  is  a  small  aperture  which  leads 
to  the  aqusductus  Fallopii,  and 
transmits  a  special  filament  from 
the  facial  nerve  to  the  stapedius. 

The  posterior  wall  presents  three 
or  four  openings,  one  of  them  large, 
which  lead  to  the  mastoid  cells,  and 
convey  air  into  them  from  the  tym 
pannni.  The  mucous  membrane  of 
the  tympanum  is  continued  into 
the  mastoid  cells  through  these 
openings. 

The  anterior  wall  is  pierced  by 
an  aperture  for  the  transmission 
of  a  small  artery  from  the  internal  carotid.  Into  this  wall  open  the 
Eustachian  tube,  and  (in  the  dry  bone)  the  canal  for  the  tensor  tym- 
pani, which  are  .separated  from  each  other  by  a  bony  septum,  the 
processus  cochleariformis.  The  Eustachian  tube  is  partly  osseous, 
partly  cartilaginous  ;  the  cartilaginous  portion  has  been  described, 
p.  237;  iht  osseous  portion,  about  half  an  inch  (ij  mm.)  in  length, 
opens  into  the  lowest  part  of  the  anterior  wall,  and  is  lined  with 
raucous  membrane  continuous  behind  with  that  of  the  tympanum 
and  in  front  with  that  of  the  pharynx.  The  canal  for  the  tensor 
tympani  terminates  in  the  anterior  wall  above  the  Eustachian  tube 
as  a  conical  projection,  in  the  a|)ex  of  which  is  a  small  aperture  for 
the  tensor  muscle  ;  this  projection  is  frequently  called  the  anterior 
pyramid. 


Fl(i.  JOO. —  TilNSOK  'IVMPANI   MumJLH. 

The    Eusuchian    lu)>e    (left)    oi>ened 
sliowioi;  ihc  processus  coctlleariformit. 


(») 
and 
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Lastly,  a  nerve  called  the  chorda  tympani  (a  branch  of  the 
facial)  runs  in  an  arched  direction  from  the  back  to  the  front  of 
the  tymjjanum,  and  is  covered  witli  mucous  membrane. 

The  membrana  tvmpani  is  a  thin  semi-trans- 
Membrana  Tympani.    ^^^^^^^  ^^^j  disc,' which  completely  closes  the 

bottom  of  the  meatus  auditorius  externus.     Its  transverse  diameter 

slightly  exceeds  its  vertical,  and  its  circumference  is  set  in  a  bony 

groove,  so  ihat  it  is  stretched,  somewhat  like  the  parchment  of  a 

drum,    on  the  outer  wall  of   the   tympanum.*     Its   plane    is  not 

vertical,  but  slants  from  above  downwards,  forming,  with  the  floor 

of  the  meatus,  an  angle  of  40  to  55°.     It   is  slightly  conical,  the 

apex  being  directed  inwards  towards  the  tympanum,  and  between 

its  layers  is  inserted  the  handleof  the  malleus  which  runs  downwards 

and  forwards  to  a  little  below  the  centre. 

It  is  composed  of  three  layers  ;  an  outer, 
Structure.  e  ,    ,  ,       i  •       ,  e 

formed    by  an  extremely  thm    layer   of   true 

skin;  an  inner,  by  the  mucous  membrane  of  the  tympanum;  and 
a  middle  fibrous  layer;  most  of  the  fibres  radiate  from  the  attach- 
ment of  the  ti])of  the  handle  of  the  malleus  in  a  bowed  direction, 
so  that  the  membrane  is  not  a  strict  cone;  other  fibres  are  annular, 
forming  a  circumferential  ring  close  to  the  osseous  ring  ;  these 
stretch  over  a  notch  in  the  up|>er  part  of  the  ring  {no/ih  oj  Rivini') 
so  that  the  membrane  is  here  flaccid  and  takes  the  naroe  of  the 
membrana  flaccida. 

'Yhc  arteries  \o  the  membrane  are  supplied  from  the  tympanic 
branch  of  the  internal  maxillary,  the  stylomastoid  branch  of  the 
posterior  auricular,  the  Vidian,  and  the  internal  carotid. 

_.,.,.  The  three  small  bones  in  the  tymiunum  are 

OsBicula  Auditus.  jr.       .u   •    r       •  j  ui 

named  after  their  fancied  resemblance  to  cer- 
tain implements,  the  malleus,  incus,  and  stapes.  They  are  articu- 
lated to  each  other  by  perfect  joints,  and  are  so  plaied  that  the 
chain  somewhat  resembles  the  letter  Z.  Their  use  is  to  traa'^init 
the  vibrations  of  the  membrana  tymjiani  to  the  membrane  of  the 
fenestra  ovalis,  and,  through  it,  to  the  fluid  contained  within  the 
vestibule.  But  they  liave  another  use,  which  would  be  incomjatible 
with  a  single  bone — namely,  to  permit  the  tightening  and  rcl.ua- 
lion  of  the  membrane,  and  thus  adapt  it  either  to  resist  the  impulse 
of  a  very  loud  sound,  or  to  favour  a  more  gentle  one. 

The  malleus  (Fig.  302)  or  hammer  bone,  consists  of  an  upper 
part  or  head  {c.  mi),  which  is  suspended  from  the  roof  of  the  Ijfto- 
panum  by  the  suspensory  ligament,  and  articulates  posteriorly  with 
the  incus.     Below  the  head  is  a  narrow  constriction,  the  neik{j). 


*  The  transverse  diameter  of  the  inembrue  is  0.37  inch  (9  Bim.)i  it*  tntkat 
diameter  0.33  inch  (8  mm.). 


OSSICULA   AUDITUS. 


745 


lich  is  continued  on  into  a  long,  somewhat  curved,  tapering 
cess,  the  manubrium  or  handle  (ni)  :  it  is  nearly  vertical,  and  is 
Itached  along  its  whole  length  to  the  upper  half  of  the  menibrana 
/mpanj,  passing  between  its  inner  and  middle  layers.  The  />ro- 
}tsrus  gracilis  {Pbl)  projects  at  a  right  angle  below  the  neck,  runs 
(to  the  Glaserian  fissure,  and  receives  the  insertion  of  the  laxator 
jrtnpani.  The  processus  brans  {Pbr)  is  a  stunted  projection, 
tuated  at  the  junction  of  the  processus  gracilis  and  manubrium, 
ad  touches  the  membrana  tympani ;  it  receives  the  insertion  of  the 
Jnsor  tympani. 

The  incus,  or  anvil  bone  (Fig.  302),  is  shaped  like  a  tooth,  with 


»*  joi.-^TriiPAmc  Mkmbranb  A?«D  Ai'i»i- 
'  TURV  Omiclbs  (lkpt)  Skrn  fho*i  Within, 

(/.  *\  rKoM  Tim    I'vupAXlc  Cavity, 
M.  M4nuliriMm  or  h^n'JIc  vi  the  mall«i]«.     T. 

lfi<i«rlMjii  of  ihc  tcti^or  tymp^iii.     h.  Head. 

IP     \jt>\\^   (»roce«(  of  the  malleus     .1.   Incut 

wilh  the  ihort  fk;  And    the  long  (I)  process. 

S.    PUle   of  the  stapes.      Ax.  Ax.    is   the 
^  CoiilRiun   axis  of  rotation  of    the  auditory 

Duicte%.     S.   Finlon  wheel  xrraDgement  be- 

cweeii  the  rnallctu  aad  incus. 


Fig.  >>J. — AVDITORV  Os61CLR5  (RiaHT). 
Cm.  Head  of  the  malleus.  C.  Neck,  Pbr. 
Short  process.  Pbl  \jon%  proces*.  M. 
Manubrium  or  handle.  CI,  Boity  of  the  in- 
cus (^  Articular  surface  h.  Short  and  v 
long  processes.  U.S.  S'X.illed  lenticular  os- 
sicle. Cs.  Head  of  the  stapes,  a.  Ante* 
rior.  p.  Posterior  limb  or  crus.  P.  Plate 
of  the  stapes. 


ro  unequal,  widely  separated  fangs.  Its  broad  part  or  body  (ci), 
])rcsents  a  concavo-convex  articulation  in  front  for  (lie  head  of  the 
malleus  ;  its  long  process  (jii)  runs  nearly  parallel  with  the  handle  of 
the  malleus,  and  articulates  with  the  stapes  through  the  interven- 
tion of  a  small  bone,  the  os  orbiculare,  which  forms  part  of  the  long 
process ;  \\.%,slwrl  process  (A)  is  directed  horizontally  backwards, 
and  its  point  is  fixed  in  a  small  hollow  at  the  commencement  of  the 
mastoid  ceils. 
6j 
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The  stapes,  or  stirrup  bone  (Fig.  302),  lies  horizontally.  lu 
hta<i  {(s)  ariitulates  with  the  long  process  of  the  incus.  Below  the 
head  is  a  constriction,  the  ri^ci,  which  deceives  at  its  posterior  part 
Ihi.'  insertion  of  the  stapedius.  Two  diverging  crura  Ui.  />.)  pass  from 
the  head  to  an  oval  plate  of  bone,  the  fiase,  which  is  attached  lo 
the  membrane  covering  the  fenestra  ovalis. 

The  tympanic  bones  are  maintained  in  their  positions  by  varioie 
ligaments.  The  anterior  ligament  of  the  malleus  passes  from  the 
head  of  tills  bone  to  the  anterior  wall  of  the  tympanum  ;  the  iui- 
pensory  ligament  descends  from  the  roof  of  the  t\mpanum  outwards 
to  the  head  of  the  malleus,  and  the  posterior  ligament  0/  the  tnetis 
passes  from  the  short  process  to  the  posterior  wall  near  the  mastoid 
cells.  The  ossicles  are  connected  by  an  imperfect  capsular  ligamtHt, 
which  passes  from  the  long  j)rocess  of  the  incus  to  the  head  of  the 
stapes;  and  by  another  which  passes  from  the  head  of  the  malleus 
to  the  incus.  The  base  of  the  stapes  is  attached  to  the  margin  of 
the  fenestra  ovalis  by  an  annular  ligament.  The  surfaces  of  the 
bones  forming  these  two  little  joints  are  covered  with  cartilage. 
The  joints  have  also  synovial  membranes. 
„      .       .  .  The  musclrs,  by  moving  the  tympanic  bones, 

Tympanum.  lighten  or  relax  the  membrana  tympani. 

The  tensor  tympani  (Fig.  300,  p.  743)  runb  in 
a  canal  above  and  parallel  to  the  Eustachian  tube,  from  the  cartila- 
ginous part  of  which  it  arises,  as  well  as  from  the  apex  of  the  petrous 
I)ortion  of  the  temporal  bone.  It  passes  backwards,  and  terminates 
in  a  round  tendon,  which  enters  the  front  wall  of  the  lymiianam 
through  a  special  bony  canal,  and,  making  a  sharp  bend  outwards, 
is  inserteti  into  the  root  of  the  handle  of  the  malleus.  Its  nerve 
comes  from  the  otic  ganglion.  Its  action  is  to  draw  inwards  the 
head  of  the  malleus,  and  thus  render  the  membrane  tense. 

The  laxator  tympani  arises  from  the  spinous  process  of  the  sphe- 
noid, and  tiie  cartiLiginous  portion  of  the  Eustachian  lube,  wd 
is  inserted  into  the  neck  of  the  malleus  close  to  the  root  of  the  pro- 
cessus gracilis.  It  is  supplied  by  a  branch  of  the  facial  nerve.'  Its 
action  is  to  relax  the  membrana  tympani. 

The  stapedius  arises  from  the  hollow  of  the  pyramid,  and  its 
tendon,  emerging  through  the  a|)erture  in  the  apex,  runs  forwards 
to  be  inserted  into  the  neck  of  the  stapcs.f  lis  nerve  is  derived 
from  the  facial.  By  its  action  it  increases  the  tension  upon  the 
fluid  in  the  vestibule. 


*  This  is  usually  regarded  as  ■  muscle,  and  is  describeil  here  as  such  -,  on  na» 
cubr  fillies,  however,  can  l>c  traced  in  it,  so  that  it  is  probably  only  ligamenloos  « 
lAlrueluic — 3  fact  borne  out  in  the  lower  animals, 

t  There  is  a  little  sheath,  lined  with  synovial  membrane,  lo  facililate  the  pU) 
of  the  tcoilon  in  the  pyramid. 
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The  mucous  membrane  of  the  tympanum  is  continuous  with  that 

the  i)harynx.     It  covers  the  ossicles,  muscles,  and  nerves,  and  is 
'olonged  into  the  mastoid  cells.     The  membrane  is  pale  and  thin, 

d  lined   with  columnar  ciliated  epithelium,  except  on  the  pro- 
lOntory,  the  membrana  tymjiani,  and  the  ossicles,  where  there  is 

ly  a  single  la)er  of  fljttened  cells. 

A  branch  (dion/a  tympatti)  of  the  facial  nerve 

ters  the  tympanum  through  a  foramen, /^'/^li- 

n  clwriice  posterius,  at   the  base  of  the  pyra- 

id  ;   it  then  crosses  the  tympanum  beneatli  the 

•.die  of  the  malleus  and  the  long  process  of 

e  incus,  leaves  the  tympanum  through  a  fora- 
len,  foramen  chonia  antcrius,   and   then   tra- 
erses  a  canal  (canal  of  Huguier),  which  runs  Km.  joj.— RiGiiT-rr*r«. 
close  to    the   Glaserian   fissure.      It   eventually     mo' moS"^ "i.*^?".- 
joins  the  submaxillary  ganglion  (p.  154).  "'"• 

The  arteries  supplying  the  tympanum  are: 
i)  the  tympanic  branch  of  the  internal  maxillary,  which  enters 
through  the  fissura  Glaseri ;  (2)  the  stylo-masloiti  branch  of  the 
posterior  auricular  ;  (3)  small  branches  from  the  ascending  pharyn- 
geal, which  enter  with  the  Eustachian  tube  ;  (4)  branches  from  the 
internal  carotid  artery  ;  and  (5)  the  petrosal  branch  of  the  arteria 
ineningea  media. 

The  veins  open  into  the  middle  meningeal  and  the  pharyngeal 
veins. 

The  mucous  membrane  is  supplied  with  branches  from  the  tym- 
panic plexus,  which  is  formed  by  filaments  from  the  tympanic 
branch  of  the  glosso-pharyngeal  nerve,  from  the  carotid  sympathetic 
plexus,  and  from  the  large  and  small  superficial  [jetrosal  nerves. 

This,  in  consequence  of  its  complexity,  is 
called  the  labyrinth.  It  consists  of  cavities 
excavated  in  the  most  compact  part  of  the  temporal  bone,  and  it  is 
divided  into  three  parts:  a  middle  one,  called  the  vestibule,  being 
the  common  cavity  in  which  all  communicate  ;  an  anterior,  named, 
from  its  resemblance  to  a  snail's  shell,  the  cochlea  ;  and  a  posterior, 
consisting  of  three  semicircular  canals  ;  it  communicates  externally 
with  the  tympanum  by  means  of  the  fenestra  ovalis  and  rotunda, 
and  internally  with  the  meatus  audiiorius  internus.  Thtse  cavities 
are  filled  with  a  char  fluid,  called  the  enJolymph  and  contain  a 
membranous  ex[>ansion,  the  membranous  labyritith,  upon  which  the 
filaments  of  the  auditory  nerve  are  expanded. 

The  vestibule,  or  central  chamber,  is  an  irreg- 
ular oblong  cavity,  about  one  fifth  of  an  inch 
(5  mm.')  in  its  widest  part,  which  is  at  its  antero-posterior  and  at  its 
vertical  diameters.     On  its  outer  wall  is  the  fenestra  ovalis,  which 


Internal  Ear. 
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is  closed  in  the  recent  stale  by  the  base  of  the  stapes ;  on  its  iniur 
wall,  at    the  front   part,  is  a  shallow  round  depression,  the  fovea 

htmispheiica,  which  is  perforated 
at  its  lower  by  numerous  foramina, 
macula  cribrosa,  for  the  transimis- 
sion  of  the  filaments  of  the  audi- 
tory nerve.  Posteriorly,  this  pit 
is  bounded  by  a  ridge,  the  (riua 
vestibuli,  and  in  some  subjects 
there  is  behind  this  eminence  the 
o|>ening  of  a  small  canal,  called 
the  aquitductus  vestibuli.  It  leads 
to  the  posterior  surface  of  the  jxirs 
petrosa,  and  transmits  a  smull 
vein.  In  the  roof  is  a  transverse 
Fig.  3U4.— OsiBoiis  Uimivhinth  of  th«  Oval  depression,  the  foi>ea  hani' 
RioiiT  SiuK  (op.ncd)  KSimmerin^.       fiUMica,  which  lodges  the  utricle : 

(Two  and  a  h.-df  times  its  natural  sire).  ..      .      -      /       .i.        c  £ 

.L  ■  ■     I     ,,    1        'ii,-  posUttorty,   the    five    openings  of 

I.    rhe  superior  semicircular  canal,     a.   Ihe  .^  ■    -         ,  ,  ^• 

posterior  semicircular  canal.     3   Tbe  cxUr-  the  SelTJICirCUlar    Canals   OpCH    intO 

nalseiuicircuUr canal.    4.  Common  opening  ;,  .    _,,j       •_  ^,.«>     ;..   „     1^..,^.   »..^» 

of  the  superior  and    posterior  «raic!rr..lar  )«  ,    and,  tn  front,   li,   a    large  OpCO- 

canais.  5.  AquKductus vestibuli.  6  Aquao-jng    througHwhich    it    comiiiiini- 

dnctus  cochlea:.      7.  Fovea   lictiil-elliplica.         °  -    ,    *',  ,  -,       i.       .-   « 

8.  Fovea  heraUpherica.     9.  Scala  lympam.    CaleS  With  the  SCala  Vestlbull  Ofthc 
10.  Scala  vestibuli.  COchlea. 

The  semicircular  canals,  three  bony  canals,  »rc 
situated  above  and  rather  behind  the  vestibule. 
Each  canal  forms  about  two-thirds  of  a.  circle, 
is  compressed  laterally,  and  is  about  j^jih  of  an  inch  (/.^  mm.)  in 
diameter.  The  canals  are  not  of  equal  diameter  throughout ;  each 
presents  at  one  end  a  dilatation  termed  the  ampulla,  about  -ji^th  of 
an  inch  {2.4  mm.)  in  diameter.  This  dilatation  corresponds  to  a 
similar  dilatation  of  the  membranous  sac,  upon  which  the  auditory 
nerve  expands.  The  canals  open  at  each  extremity  into  the  vesti- 
bule by  five  openings,  since  one  of  the  apertures  is  common  to  the 
extremities  of  two  canals.  Each  canal  differs  in  its  direction  ;  they 
are  named  accordingly  superior,  posterior,  and  external. 

The  superior  semicircular  canal  (¥'\^.  304,  i)  is  the  most  anterior 
of  the  three  ;  its  direction  is  vertical,  and  runs  across  the  petrous 
bone.  It  rises  up  higher  than  any  other  portion  of  the  labyrinth, 
and  its  ampulla  is  at  the  outer  and  anterior  extremity,  and  opens 
into  the  upper  part  of  the  vestibule  ;  its  non-ampullated  extremity 
opens  by  a  common  orifice  with  the  posterior  semicircular  canal 
into  the  back  part  of  the  vestibule. 

The  posterior  semicircular  canal  (Fig.  304,  2)  is  also  vertical,  and 
runs  parallel  to  the  jiosterior  surface  of  the  petrous  bone,  conse- 
quently at  right  angles  to  the  preceding.     It  is  the  longest  of  the 


Semicircular 
Canals. 
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IhFee  canals,  and  its  ampullated  extremity  is  at  the  lower  end, 
>|)ening  into  the  lower  and  back  part  of  the  vestibule.  lis  upper 
ion-dilated  end  joins  with  that  of  the  superior  semicircular  canal. 
The  exUrnal  semicircular  canal  (Fig.  304,  3),  is  the  shortest  of 
|he  three,  is  horizonlal  in  position,  with  the  convexity  of  the  arch 
liveried  backwards;  it  opens  by  its  extremities  directly  into  the 
ick  of  the  vestibule;  the  ampulla  is  at  the  outer  end  and  opens 
[Ito  the  vestibule  just  above  the  fenestra  ovalis. 

•  The   cochlea  is  the  most  anterior  part  of  the 

osseous  labyrinth  ;   it  very  closely  resembles  a 

eomroon  snail's  shell,  and  is  placed  nearly  horizontally,  so  that  its 

^rst  coil  is  directed  forwards  and  outwards,  and  corresponds  with 

lie  promontory  ;  while  its  base  corresponds  to  the  bottom  of  the 

aeatus  auditorius  intenius,  and  is  perforated  by  ajiertures  for  the 

ransmission  of  the  cochlear  branches  of  the  auditory  nerve.     The 

liameter  of  its  base,  and  also  of  its  height,  is  about   the  same, 

'namely,  a  quarter  of  an  inch  (/>  mm.).     It  consists  of  a  gradually 

tapering  spiral  tube,  which  winds  round  a  central  pillar,  called  the 

mofliolus  or  columella.    The  spiral  canal  is  divided  into  two  parallel 

lubes,  scalcE,  by  a  delicate  lamina,  partly  bony,  partly  membranous, 

rhich  is  railed  the  lamina  sf'iralis.     In  the  dry  condition  this  par- 

fcttion  is  only  |>artial ;   but  in  the  recent  state  it  is  completed  by  a 

'  [jembrane. 

The  spiral  canal  (Fig.  304.  9,  10)  is  about  an  inch  and  a  half 
•.8  cm.)  long,  and  about  the  ^th  of  an  inch  (3.4  mm.)  in  diamc- 
er,  lessening  as  it  approaches  the  summit.  After  making  two  turns 
fcnd  a  half  it  lernynates  at  the  apex  of  the  cochlea  in  a  rounded 
3ome — the  cupola.  The  coil  at  the  base  is  the  widest,  the  second 
eing    a   very    small    one.      The  _ 

canal  has  in  it  three  openings; 
thus  it  communicates  with  the 
vestibule  by  an  oval  opening  ; 
with  the  tympanum  by  the  fenes- 
tra rotimda,  but  whic  h  in  the  re- 
jCent  state  is  closed  by  the  mem- 
trana  secundaria;  and,  lastly, 
there  is  the  aperture  of  the  aquce- 
ductus  cochlea,  which  transmits  a 
small  vein  from  the  cochlea  to  the 
internal  jugular  vein. 

The  modiolus  or  columella  (Fig. 
305,  4)  IS  the  central  pillar  of  the  cochlea  around  which  the  spiral 
canal  coils,  and  it  passes  from  the  base  to  the  apex.  It  is  of  con- 
siderable thickness  at  its  base,  but  gradually  tapers  towards  the  apex, 
at  the  last  half  coil   it  terminates  in  a  half  ftmnel-shaped 


Flo.  J05, — Tmb  OaSSOtrs  COCMLKA.      {MAf> 

ninao  Fiv«  TiMis.) 
.  Scala  lympinti.      a.    Scala    vestilitsli.       5. 
Lamina  ipinilis  cnsea,    4.  Modiolus,  or  cen- 
tral pillar. 
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curved  lamella,  called  the  inftnttiibulmm.      Here  tl 
pears,  and  is  callfd  the  htlicotrema.  so  that  the  sc 

cochlcK  communicate  witli  each  other  in  this  silt 
ior  of  the  modiolus  is  composed  of  cancellous  bor 
by  numerous  canals,  which  transmit  small  ve 
to  the  lamina  spiralis.  One  of  these  canals,  large 
runsuptiie  centre  of  the  modiolus  nearly  to  the  a{ 
a  small  artery,  the  arttria  centralis  moiiinli. 

On  making  a   vertical  section    through  the  cc 
that  the  spiral  canal  is  divided  into  three  tubes, 
lower  and  largest  is  the  stala  lympani  (Fig.  306, 
the  scala  vcstibuli  (Fig.  306,  2),  which  is  subdivic' 
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.  «.  St:-»Iii  lympaiti.^   a.  Soita  vmllbtiti.    j.  ScsiIa  inedin.     %.  '" — '  - 
SpiralU.     6,  Kxlcrn^ll   spiml  i;roove.     7    Meiitlir.inc  n(  l. 
Spiral  ve^^el  svibjactfnl  to  the  smooth   rone  nf  thtt   me> 
Ro<l«  L'f  Corti.     IV    A  branch  of  ihe  coctilear  nerv 
nervc  which  iiilcr   hjivirt;,'   Iravcr^cd  the  npirml  n.i> 
liimiiiie   of  the  ov^eoiis  lamina  spimlu,       13.  One 
peiietrale^  the  canal  of  C'orli    to  lertnliialc   in   ihc  ^...|;..n  w-.-m 
forming  the  margin  tA  the  lantton.    17.  Periosteum  ot  inner  wafl  off  j 


membrane  to  form  an  outer  or  third  tube — the  sea/a\ 
cochlea:  (Fig.  306,  3). 

The  lamina  spiralis  (Fig.  305,  3),  is  the  projecting  p 
divides  the  spiral  canal  into  two  tubes  or  scalae :    it  is 
the  inner  half,  of  bone — lamina  spiralis  ossea — and  on 
of  meinlirane — membrana  hasilaris  (Fig.  306,  8). 
ralis  ossea  ends  at  the  cupola  in  a  hook-like  proce 
Winding  round  the  modiolus,  close  to  the  :>• 
spiralis  ossea,  is  a  small  canal — the  canalis 
is  filled  by  the  gangliform  swelling  of  the  cochlear 
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tnglion  spirale,  13.  The  osseous  lamina  spiralis  is  seen,  on  a  ver- 
seciion,  to  be  composed  of  two  plates,  between  which  the 
'structure  is  spongy;  and  presents  a  number  of  small  canals  for  the 
passage  of  the  small  filaments  of  ihe  cochlear  division  of  the  audi- 
^Uory  nerve,  in  their  course  to  the  membranous  part  of  the  lamina. 
^K  On  examining  the  membranous  continuation  of  the  lamina 
^H^iralis,  it  is  seen,  not  far  from  its  attachment  to  the  osseous  zone, 
^Ko  be  thickened  into  an  elongated  crest — the  limhus  lamince  spiralis 
^nFig.  306,  7) — which  overhangs  a  groove,  called  the  sulcus  spiralis 
^r(Fig.  306,  10);  the  upper  horn  of  the  groove  is  called  the  labium 
vestihulare  ;  the  lower,  the  labium  lympanicum.     From  the  labium 

»tyropanicum,  the  basilar  membrane  is  continued  outwards  to  be 
Attached  to  the  outer  wall  of  the  canal,  and  thus  completes  the 
septum.  At  the  point  of  attachment  of  the  basilar  membrane  with 
the  outer  wall  of  the  cochlea  may  be  seen  a  triangular  projection, 
which,  formerly  described  as  a  muscle  {cochlearis  muscle),  is  now 
recognised  to  be  a  collection  of  connective-tissue  cells,  and  called 
the  li^amentum  spirale  (Fig.  306,  5).  The  strurltire  of  the  limbiis 
consists  of  firm  connective  tissue,  on  the  under  part  of  which  are 
found  numerous  cells.  Close  to  the  junction  of  the  limbus  with  the 
basilar  membrane  are  a  series  of  regularly  arranged  apertures, 
looking  upwards  to  the  sulcus  spiralis  :  these  are  ovoid  apertures  for 
the  exit  of  branches  of  the  cochlear  nerve. 

The  basilar  membrane  forms,  at  the  base  of  the  cochlea,  but  a 
small  breadth  of  the  septum,  the  broadest  jarl  being  composed  of 
bone ;  but  it  gradually  increases  in  breadth  towards  the  cupola, 
where  it  constitutes  nearly  the  entire  septum.  It  consists  of  a  firm, 
fibrilLited  tissue,  which  is  probably  formed,  at  any  rate  on  its  upper 
surface,  of  a  structure  closely  Tcserabling  the  organ  of  Corti. 

It  has  been  stated  that  in  the  bony  cochlea  there  is  a  |>artial 
septum  dividing  the  s|iiral  tube  into  two  incomplete  seals.  In  the 
recent  condition  the  basilar  membrane  completes  the  septum  divid- 
ing the  upper  tube  into  an  upper  canal — the  scala  vestibuli,  and  a 
lower,  the  scala  tympani.  The  upper  scala  is  subdivided  by  an 
oblique  membrane,  membrane  of  Reissner,  into  two  canals — an 
inner,  the  scala  vestibuli,  and  an  outer,  the  canalis  cochlea:,  the  scala 
media  or  the  ductus  cochlearis  (Fig.  306,  3).  The  canalis  rochlese 
termmates  at  the  helicotrema  in  a  cul-de-sac  ;  inferiorly,  it  is  con- 
nected with  the  saccule  by  a  long  narrow  duct  called  the  canalis 
reum'ens. 

The  membrane  0/  Reissner,  is  the  oblique  membrane  which 
separates  the  scala  vestibuli  and  the  canalis  cochleae.  It  is  a  delicate, 
almost  structureless  layer,  composed  of  connective  tissue,  continuous 
with  the  periosteum  lining  the  upper  surface  of  the  lamina  spiralis. 
It  is  smooth  on  its  vestibular  surface,  and  is  lined  with  flattened  con- 
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nective-lissiie  cells;  on  its  cochlear  surface  it  is  covered  with  squa- 
mous epiilieliiim. 

The  inner  UDil/ of  thecanalis  cochleae  is  formed  by  the  membrane 
of  Reissner  covered  with  |)avement  epithelium.  The  outer  wall, 
the  periosteum,  is  thickened  by  a  ipiantity  of  retiform  connective- 
tissue  lined  willi  columnar  epithelial  cells.  An  increase  of  this  tissue 
is  seen  a  little  above  the  ligamentum  spirale  as  a  conical  eminence,  in 
which  runs  a  small  vessel,  the  vas  s/'ira/e  ;  midway  between  the  vas 
and  the  attachment  of  Reissner's  membrane  is  another  thickening, 
consisting  also  of  numerous  bloodvessels,  stria  vascularis,  which 
form  anastomosing  loops.  The  lower  wall  is  formed  by  the  limbus 
spiralis  and  the  basilar  membrane;  upon  the  latter  is  placed  the 
complex  structure,  called  the  organ  of  Corti. 

The  organ  of  Corti,  placed  upon  the  upper  surface  of  the  raem- 
brana  basilaris,  presents  a  slight  triangular  elevation  outside  the 
limbus,  and  winds  spirally  throughout  the  cochlea  from  its  Uise  to 
its  summit.  The  central  part  of  the  organ  (Fig.  306,  11)  consists 
of  two  sets,  an  ii.nerand  an  outer,  of  slanting  rods — rods 0/  Corti — 
which  rest  against  each  other  at  their  upper  extremities,  thus  form- 
ing a  triangular  tunnel,  called  the  tunnel  of  Corti,  filled  in  the  recent 
state  with  endolymph.  The  inner  and  the  outer  rods  are  similar  in 
structure,  but  differ  in  shape — the  inner  arc  shorter,  less  oblique, 
and  have  the  shape  of  the  human  ulna,  the  outer  resemble  the  swan's 
head,  the  head  being  received  into  the  concavity  of  the  inner  rod, 
the  part  resembling  the  bill  looking  horizontally  outwards.  Both 
have  a  broad  nucleated  base,  and  present  a  fibrillar  appearance. 
The  inner  rods  are  more  numerous  tlian  the  outer.* 

On  the  inner  side  of  the  inner  rods  is  a  single  row  of  broad 
epithelial  cells  tipped  with  stiff"  ciliated  processes,  railed  the  inner 
hair  (ells ;  and  on  the  outer  side  of  the  outer  rods,  resting  on  cells 
which  are  placed  on  the  basilar  membrane,  are  four  to  six  rows  of 
similar  cells,  termed  the  outer  hair  cells  {y>i,  o  c).  The  bases  of 
the  outer  hair  cells  present  on  one  side  a  rounded  bulge,  while  from 
the  other  are  long  processes  which  pass  downwards  to  be  attar  hed 
to  the  membrana  basilaris.  The  outer  rods  are  placed  upon  nume- 
rous fusiform  nuclealeii  cells,  cells  of  Deiters,  whose  bases  rest  Ufion 
the  basilar  membrane,  and  whose  summits  taper  off  into  fine  long 
cubicular  ])rocesses,  /<halangeal,  which  pass  between  the  outer  hair 
cells  to  be  connected  to  the  phalanges  of  the  reticular  lamina. 

The  lamina  reticularis  is  the  net-like  membrane  surmounting  the 
summits  of  the  outer  hair  cells.  It  is  an  0[)en  network,  of  a  fiddle- 
shape  pattern,  consisting  of  four  rows  of  fiddle-shaped  cells  termed 

•  Accortiing  to  Waldeyer,  in  the  proportion  of  6,000  of  the  inner  to  4,500  of 
Ibe  outer  rods. 
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halanges,  through  which  the  ciliated  processes   of  the  hair  cells 
Sroject.     To   these  phalanges,  as  before  slated,  are  attached  the 
Ekhalangeal  processes  of  the  cells  of  Dciters. 
The   teclprial  membrane  (Fig.  307,  M  t)  is  the  only  reniainiiig 

lemhrane  to  be  described,  and  lies  above  and  parallel  to  the  basilar 
nembraiie,  but  does  not  extend  more  than  half-way  over  it.     It  is 

>nnected  on   its  inner  side  with   the  limbus  spiralis,  and  is  then 


5oala 
Ye  glittu;. 


Fic  J07.— V««nc»L  SacTion  n»  the  Fikst  Tubb  or  thii  Cociilka,  Shdwims  ri»»  , 
Mrm«ranous  Cochlra  akd  thb  Position  or  thr  Organ  or  Corti.  \Aft*r  H'tttJry4T  * 
Am*/  Quim  ) 

continued  outwards,  overlying  and  resting  upon  the  rods  of  Corti ; 
at  its  origin  it  is  thin,  subsequently  it  thickens,  and  then  gradually 
tapers  off  to  end  in  a  free  extremity.  It  is  a  strong,  elastic  mem- 
brane, distinctly  fibrous,  especially  upon  its  inner  and  thicker  part. 

,,      .  If    the    bony    labyrinth    just     described     be 

Membranous  ,  j       .      j    .1  n  l  . 

Labyrinth.  properly  understood,  there  will  not  be  much 

difficulty  in  comprehending  the  shape  of  the 
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membranous  labyrinth  in  its  interior — a  structure  supporting  the 
ultimate  ramifications  of  the  auditory  nerve.  It  has  the  general 
form  and  shape  of  the  vestibule  and  the  semicircular  canals, 
although  smaller,  and  it  is  separated  from  the  osseous  labyrinth  by 
a  quantity  of  fluid  called  /f/v'/vw/A  or  liquor  Cf/'///i»//,  which  is 
secreted  by  the  delicate  serous  membrane  lying  in  the  bony 
labyrinth. 

The  membranous  labyrinth  is  a  sac,  contained  partly  in  the 
vestibule  and  partly  in  the  semicircular  canals:  that  situated  in 
the  vestibule  is  termed  the  vestibular  portion ;  that  in  the  bony 
canals,  tlie  inemhranoiis  semicircular  canals. 

The  sac  in  the  vestibule  is  so  constructed  as  to  form  two  sacs 
of  unequal  size,  which  indirectly  communicate  with  each  other.* 
The  utricle  or  common  sinus,  the  larger  of  the  two,  is  oval  and 
compressed  laterally,  and  communicates  with  the  five  openings  of 
the  membranous  semicircular  canals.  It  is  lodged  in  tlie  fovea 
hemi-elliptica,  and  its  wall  is  thickest  (inacula  acuilicai)  close  to 
the  crista  vestibuli,  where  the  branches  from  the  auditory  nerve  enter 
it.  The  saccule,  the  smaller,  is  globular  and  flattened,  and  lies  in 
the  fovea  hemispherica,  in  front  of  the  utricle.  It  is  connected 
with  the  membranous  canal  of  the  cochlea  by  a  small  short  diirt, 
termed  the  canalis  reuniens.  From  the  saccule  there  passes  di'Wn- 
wards,  along  the  aquasdiictus  vestibuli,  a  narrow  prolongation, 
which  terminates  in  a  pyriform  dilatation,  saccus  enJolymphaticui ; 
this  canal  is  joined,  at  an  acute  angle,  by  a  short  narrow  canal 
from  the  front  of  the  utricle,  so  that  there  is  a  communication  ex- 
isting throughout  the  entire  length  of  the  membranous  labyrinth. 

The  utricle  and  the  saccule  contain  on  their  inner  wall  a  minute 
mass  of  calcareous  matter  in  connection  with  nerve-ends,  called  by 
Brescliet  the  otoliths  or  otoconia.  They  are  crystals  of  carbonate  of 
lime,  and  are  present  in  the  labyrinth  of  all  mammalia.  From 
their  greater  hardness  and  size  in  aquatic  animals,  there  is  reason 
to  believe  that  they  perform  the  office  of  rendering  the  vibrations 
of  sound  sharper  and  more  distinct. f 

„      .  _,      .       The  membranous  semicircular  canals  present 

Membranous  Semi-      .,  ,•.        ■  ,,  ,^  . 

circular  Canals.        "'^  same  dilatations  or  ampullae  as  the  bony 
ones  at  one  end,  and  at  this  part  they  nearly 

*  From  the  utricle  there  proceeds  a  small  canal,  which  lies  in  the  »q.rilucta» 
vestibuli ;  this  is  joine<l  close  lo  its  commencment  l>y  a  similar  canal  from  ihe  sac- 
cule; ihus  forming  the  imlirect  cominunicaiioD  above  alluded  lo. 

t  For  a  detailed  de5cri|ition  of  the  relation  of  the  otoliths  wiih  iht  hairUke 
processes  of  the  ncrve-filiments,  the  tludeiit  is  referre^l  to  an  article  I  >  '^  ''  '  in 
Vi\^c\mTA\\\\\iC  Quarterly  Journal  of  ,\lierii\(cipi,-  Seitn.f,Oi:XfittKT  i  ^1 

"The  TerminalioD  of  the   Nerres  in  the  Vestibule,  and  Semiclrcu.-;  ^ ^  of 

Mammals." 
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fill  ihcir  bony  cases;  but  in  ihe  rest  of  their  extent  the  diameter 
if  the  membranous  canal  is  not  more  than  one-third  toone-fiflh 
t  of  ilie  bony.     At  the   ampullated  extremity  the  sac   is  con- 
nected  on   its  outer  aspect    by  blood-vessels  and    nerves   to   the 
riosteum,  forming  on  section  a  transverse  projection,  called  the 
•turn  transversum  or  crista  acustica^  which  forms  a  partial  septum. 
The  membranous  semicircular  canals  consist  of  three  layers,  an 
tcr  or  fibroxis  layer ^  which  is  connected  with  the  periosteum  by 
[ood-vessels,  and   contains  irregular    pigment-cells;  a  middle  or 
nica  propria^  clear  and  structureless;  and  an  inner  or  epitheliai 
er^  which  lines  the  inner  space  of  the  tunica  propria.     At  the 
pullx  the  epithelial  layer  is  composed  of  the  columnar  variety, 


hn,  308. — DiSTMiBimoM  o»  the  Vbsti- 
KVUkR  Bhanch   in  thb  Mrmbkanous 
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,  VctiibuUr  branch  of  llic  nerve,  s.  Its 
bnnch  to  the  »Acciile.  3.  Its  branch  to 
the  iiirklc  4  Utricular  branch  to  the 
amputU  of  the  potterinr  semicircular 
membrane.  5.  branch  to  the  external 
•etnlcirciiUr  membrane  from  the  vesti- 
buUr  n.  6.  Branch  from  the  tame  to 
•upcrior  membrane. 


Fig.  309.— Ths  Two  Bnaiichb9  of  thb  Audi- 
tory Nbmvk, 
.  Vestibular  branch,  a.  Saccular  branch.  3. 
Utricular  branch.  4.  Branch  to  amptilln  of 
posterior  membranous  canal.  5.  Branch  to  am- 
piilla  of  citernal  membrane.  6.  Branch  to 
«iperior  membrane  7.  Cochlear  branch.  8. 
Cochlea  opened  to  snow  the  dislributton  of 
cochlear  nerve. 
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upon  which  are  arranged  cells  of  a  spindle  shape,  having  delicate 
filiated  processes  {auditory  hairs)  projecting  into  the  endolyraph. 

The  membranous  labyrinth  is  protected,  inside  and  out,  by  fluid. 
The  fluid  in  the  interior  is  termed  the  endolymph  or  lit/uor  Scarpii, 
and  the  thin  layer  between  it  and  the  bone,  the  perilymph  or  liquor 
Cotunnii ;  thus  the  delicate  nervous  membrane  is  placed  between 
two  layers  of  fluid. 

The  auilitory  nerve,  or  the  eighth  cranial  nerve, 

passes   down    the  meatus  auditorius  interniis, 

and,  at  the  bottom  of  it,  divides  into  an  ante- 

or  and  posterior  branch,  which,  after  breaking  up  into  numerous 

fasciculi,  are  distributed  to  the  cochlea  and  to  the  vestibule. 


Distribution  of  the 
Auditory  Nerve. 
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The  7>eslibular  nerve  divides  into  five  branches,  which  pro 
to  the  utricle,  the  saccule,  and  the  three  ampullse  of  the  semi- 
circular canals,  respectively ;  those  for  the  utricle,  and  the  su|ierior 
and  external  semicircular  canals  enter  the  vestibule  along  the  crista 
vestibuli  ;  that  for  the  saccule  enters  through  the  fovea  hemi- 
spherica,  and  that  for  the  {wsterior  semicircular  canal  is  continued 
along  a  bony  canal  to  its  termination.  The  nerves  to  the  semi- 
circular canals  enter  the  ampullae  by  a  forked  swelling  which 
corresponds  to  each  septum  transversum. 

The  cochlear  division  of  tlie  auditory  nerve  is  a  short,  thick 
branch,  which  breaks  up  into  numerous  filaments  at  the  bottom  of 
the  meatus  auditorius  inlernus.  These  enter  the  canals  in  the  ba*e 
of  the  modiolus,  and  then  arch  outwards  between  the  plates  of  the 
lamina  ossea.  In  their  course  outwards  between  the  plates,  they 
pass  through  the  spirally  arranged  ganglionic  cotA,  g<tngliart  sptrite, 
beyond  which  they  form  a  wide  plexus.  They  are  collected  \.o- 
gether  close  to  the  free  border  of  the  osseous  zone,  forming  a  very 
minute  nerve-plexus,  whose  filaments  interlace  freely ;  they  then 
enter  the  membranous  zone  to  be  connected  with  the  inner  hair- 
cells  of  the  organ  of  Corti.* 

The  vessels  which  supply  the  cochlea  are  from  ten  to  twelve  in 
number,  and  are  derived  from  the  auditory  artery  ;  they,  like  the 
nerves,  enter  the  bony  canals  of  the  modiolus,  and  then  turn  out- 
wards to  ramify  upon  the  osseous  zone,  supplying  its  periosteum. 
The  plexus  formed  by  these  branches  communicates  with  a  vessd 
known  as  the  vas  spirale,  which  runs  longitudinally  in  the  ligi- 
mentum  spirale  to  the  outer  attachment  of  the  membrana  basilaris. 
The  veins  from  the  cochlea  terminate  in  the  superior  petrosal  sinus, 
having  previously  joined  those  of  the  vestibule  and  semicircular 
canals. 


*  Some  anatoiiiisis  describe  filafnenls  as  passing  between  the  rods  of  Coni  10 

end  in  the  outer  bair-cells. 


DISSECTION  OF  THE  MAMMARY  GLAND. 

The  form,  size,  position,  and  other  external  characters  of  the 
mammary  gland  in  the  female  vary  more  or  less  in  different  persons. 
The  longest  diameter  of  the  gland  is  in  a  direction  upwards  and 
outwards  towards  the  axilla ;  its  thickest  part  is  at  the  centre,  and 
the  fulness  and  roundness  of  the  gland  depend  upon  the  amount  of 
fat  about  it.  Its  deep  surface  is  flattened  in  adaptation  to  the 
pectoral  muscle,  to  which  it  is  firmly  connected  by  an  abundance 
of  areolar  tissue.  In  its  vertical  direction  the  breast  corresponds 
to  the  space  between  the  third  and  sixth  or  seventh  ribs ;  in  its 
lateral  direction,  to  the  space  between  the  side  of  the  sternum  and 
the  axilla,  while  the  nipple  corresponds  to  the  fourth  rib,  or  a  little 
below  it. 

It  is  inclosed  by  a  fascia,  which  not  only  supports  it  as  a  whole, 
but  penetrates  into  its  interior,  so  as  to  form  a  framework  for  its 
several  lobes ;  hence,  it  is  that,  in  cases  of  mammary  abscess,  the 
matter  is  apt  to  be  circumscribed,  not  diffused. 

The  nipple  {mammilla)  projects  a  little  below  the  centre ;  it  is 
surrounded  by  a  coloured  circle,  termed  the  areola  ;  this  circle  is  of 
a  rose-pink  colour  in  virgins,  but  in  those  who  have  borne  children 
of  a  dark  brown.  It  begins  to  enlarge  and  grow  darker  about  the 
second  or  third  month  of  pregnancy,  and  these  changes  continue 
till  parturition.  The  areola  is  abundantly  provided  with  papillae, 
and  with  subcutaneous  sebaceous  glands,  to  lubricate  the  surface 
during  laceration ;  the  areolar,  as  well  as  the  nipple,  is  destitute  of 
fat. 

_^     .  The  gland  itself  consists  of  distinct  lobes  held 

structure.  t        ,      #-  •         •  3 

together  by  firm  connective  tissue,  and  pro- 
vided with  separate  lactiferous  ducts.  Each  lobe  divides  and  sub- 
divides intolobules, and theduct branches outaccordingly.*  Traced 
to  their  origin,  we  find  that  the  ducts  commence  in  clusters  of 
minute  cells,  and  that  the  blood-vessels  ramify  minutely  upon  these 
cells ;  altogether,  then,  a  single  lobe  might  be  compared  to  a  bunch 
of  grapes,  of  which  the  stalk  represents  the  main  duct.  The  main 
ducts  {galactophorous  ducts)  from  the  several  lobes,  from  fifteen  to 


*  It  is  observed,  in  some  cases,  that  one  or  more  lobules  run  off  (o  a  considerable 
distance  from  the  main  body  of  the  gland,  and  lie  embedded  in  the  sul>cutaneous 
■issue.  This  should  be  remembered  when  it  is  necessary  to  remove  the  entire 
gland. 
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twenty  in  number,  converge  towards  the  nipple,  and,  just> before 
they  reach  it,  become  dilated  into  small  sacs  or  ampulia,  two  or 
three  lines  wide ;  after  this  they  run  up  to  the  apex  of  the  nipple, 
and,  running  parallel,  terminate  in  separate  orifices. 

The  vesicles  and  the  galactophorous  ducts  are  lined  with  colum- 
nar epithelium,  except  at  their  orifices,  where  it  becomes  squamous. 

The  arteries  of  the  gland  are  derived  from  the  long  thoracic,  the 
internal  mammary,  and  the  intercostals;  the  nerves  come  from  the 
anterior  and  lateral  cutaneous  branches  of  the  intercostal  nerves, 
and  from  the  descendin|:  branches  of  the  cervical  plexus.  The 
veins  diverge  from  the  nipple,  and  terminate  in  the  axillary  and 
internal  mammary  veins. 

The  lymphatics  run  chiefly  to  the  axillary  glands,  but  some  pierce 
the  front  of  the  intercostal  spaces  to  join  the  anterior  mediastinal 
glands. 


* 


DISSECTION  OF  THE  SCROTUM  AND 
TESTIS. 

he  scrotum  is  a  jwuch  of  skin  for  the  lodgment  of  the  two  testes. 
They  are  orginally  developed  in  the  alxJoincn, 
Scrotum.  ^1^^  descend  into  tlie  scrotum  about  the  eighth 

month  of  intra-uterine  life.  In  their  descent  they  push  before 
them  certain  coverings  derived  frum  the  strata  of  the  abduminal 
walls,  through  which  they  pass,  and  which  constitute,  with  the 
layers  of  the  scrotum,  the  coverings  of  the  testes.  The  scrotum 
presents  in  the  middle  a  ridge,  the  raphi,  on  each  side  of  which  it 
is  corrugated  into  transverse  folds  or  ruga'.  It  is  divided  by  a  dis- 
tinct septum  into  two  lateral  halves,  of  which  the  left  is  the  longer. 
The  scrotum  consists  of  two  layers,  the  integument  and  the  dartos. 

The  integument  is  of  dark  colour,  thrown  into  transverse  rugae, 
and  provided  with  sebaceous  glands  and  hairs. 

The  dartos  is  a  thin  layer,  consisting  of  muscular  fibres  of  the 
involuntary  kind,  like  those  of  the  bladder  and  intestines.  It  serves 
to  corrugate  the  loose  and  extensible  skin  of  the  scrotum,  and  in 
a  measure  to  support  and  brace  the  testes.  It  is  more  abundant 
in  the  anterior  than  in  the  posterior  part  of  the  scrotum.  Beneath 
the  dartos,  and  partly  intermingling  with  it,  is  a  large  quantity  of 
loose  connective  tissue,  remarkable  for  the  total  absence  of  fat. 
Together  with  the  dartos,  it  forms  a  vertical  partition  between  the 
testes,  termed  the  septum  scroti,  which  passes  from  the  raph6  to  the 
nnder  aspect  of  the  p)enis,  as  far  as  its  root.  It  is  not  a  complete 
partition,  since  air  or»fluid  will  pass  from  one  side  to  the  other. 
The  great  abundance  and  looseness  of  this  tissue  explains  the 
enormous  swelling  of  the  scrotum  in  cases  of  anasarca,  and  in  ca.ses 
where  urine  is  extravasated  into  it  in  consequence  of  rupture  or 
ulceration  of  the  urethra. 

The  coverings  of  the  testes,  in  addition  to  these  two  layers  of  the 
scrotum,  are  the  inlercolumnar  or  spermatic  fascia,  derived  from  the 
pillars  of  the  external  abdominal  ring,  the  cremasteric  fascia,  de- 
rived from  the  lower  border  of  the  internal  oblique  of  the  abdo- 
men, the  infundibulifonn  fascia,  derived  from  the  fascia  transver- 
salis,  and.  lastly,  the  tunica  vaginalis,  derived  from  the  parietal 
layer  of  the  i>eritoncum. 

The  spermatic  fascia,  crcmaster  muscle,  and  the  infundibuliform 
fascia  have  been  described  (pp.  403,  406,  411). 

759 


: 


760 


THE  SCROTUM  AND    TESTIS. 


Testis. 
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Each  of  these  coverings  cannot  be  demonstrated  under  ordinary 
circiiraslances,  because  they  are  so  blended  together  :  but  they  can 
be  shown  when  hypertrophied  in  the  case  of  old  and  large  herniae. 
The  arteries  supplying  the  tissues  of  the  testis  are  the  cremasteric 
branch  of  the  deep  epigastric  artery,  the  suf>erficial  and  deep  ex- 
ternal pudic  branches  of  the  common  femoral  artery,  and  the  super- 
ficial perineal  branch  of  the  internal  pudic  artery. 

The  nert'es  are  derived  from  the  ilio-inguinal,  the  genital  branch 
of  the  gen i to-crural,  the  superficial  perineal  nerves,  and  the  inferior 
pudendal  branch  of  the  lesser  sciatic  nerve. 
The /vw/AiJ/zW  pass  to  the  inguinal  glands. 

The  iestii   is  a  gland  of  an  oval  shajie  with 
flattened   sides,  suspended   obliquely   in    the 
scrotum  by  the  spermatic  cord,  so  that  its  upper  end  is  directed 

forwards  and  outwards,  its  lower  end 
in  the  reverse  direction.  The  left  is 
generally  a  little  lower  of  the  two. 
Each  testis  is  from  an  inch  and  a  half 
to  two  inches  {j  S  lo  ^  im.)  in  length, 
an  inch  in  breadth  (/j  mm.),  and  an 
inch  and  a  quarter  (j./  cm.)  from 
behind  forwards.  lis  weight  is  from 
six  to  seven  drachms  (^j  2/0  2/ grm.), 
but  few  organs  present  greater  varia- 
tions in  size  and  weight,  even  in  men 
of  the  same  age  ;  generally  s|)eakmg, 
the  lelt  is  the  larger.  The  front  and 
sides  of  the  testis  are  convex  and 
smooth,  and  are  coveted  with  the 
visceral  layer  of  the  tunica  vaginalis; 
Fig.  jio— ihagham  of  a  VeiiTtcAi.  but  the  posterior  surface  is  only  par- 
Sfction  TMKot.GH  THK  Testicl..      „-jJi    invested,,as  there  is  here  phiced 

I.  Mediastinum  tChtiA.  coniAinine  Ihe  ■  «       i  i     i  •  «- 

rctctcstu.  7.3.  inibccuiac    3  One    ^  long  iiarrow  Dody,  Icnued  Ihe  ejjidi- 

mxjor"  of  ihc  cpidijymii.   6.  uio-    but  an   appendage   to  it,  torn>ed  by 
dr™Sl°°;;v«5'cfcrc«.''^ '*'"''''''■    the  convolutions  of  its  long  excretory 

duct. 
The  tp'uliihinis  consists  of  a  larger  upper  end  called  the  ghhut 
major  {V\g.i\o,  5)  and  of  a  lower  smaller  end,  x\^e  globus  minor  {,V\%. 
310,  6),  the  two  being  connected  together  by  the  i^o.A'.  The  globus 
major  is  connected  with  the  testicle  by  radiating  efferent  ducts; 
the  globus  minor  is  only  connected  with  the  organ  by  connective 
tissue  and  the  tunica  vaginalis.  The  upper  and  lower  ends  and 
the  outer  surface  of  the  epididymis  are  covered  with  serous  mem- 
brane, as  is  also  the  body,  except  at  its  anterior  border,  where  the 
vessels  enter  and  emerge.     Situated  between  the  globus  major  and 
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the  body  of  the  testis  are  one  or  two  small  pedunculated  bodies, 
called  the  hydatids  of  Morgagni  ;  they  are  formed  by  pouchings  of 
the  tunica  vaginalis,  and  are  filled  with  blood-vessels  bound  to- 
etlier  by  connective  tissue.* 

A  considerable  quantity  of  unstriped  muscular  tissue  exists  at 
the  |)osterior  part  of  the  epididymis  and  testis  beneath  the  infnn- 
dibuliform  fascia,  and  has  been  described  by  Kolliker  as  the  inner 

'seular  tissue. 

The  testicle  is  invested  by  three  coverings, 
which  are — i.  A  serous  membrane,  called  the 
tunica  vaginalis,  to  facilitate  its  movements. 
3.  A  strong  fibrous  membrane,  called  the  tunica  albuginea,  to  sup- 
port the  glandular  structure  within.  3.  A  delicate  vascular  stratum, 
termed  the  tunica  vasculosa,  which  consists  of  a  layer  of  minute 
blood-vessels. 

The  tunica  vaginalis  is  a  closed  serous  sac,  one  part  of  which, 
tunica  vaginalis  propria,  adheres  closely  to  the  testis  ;  the  other, 
tunica  vaginalis  reflcxa,  is  the  reflected  portion,  adherent  tr)  the 
inner  surface  of  the  infundibuliform  fa.scia,  and  loosely  surrounds 
the  testicle.  On  opening  the  sac,  it  will  be  seen  that  the  visceral 
/(ry<'r  completely  covers  the  testicle,  except  behind,  where  the  ves- 
sels and  duct  are  situated  (Fig.  311)  ;  and  that  it  covers  the  outer 
part  of  the  epididymis  in  front  and  behind,  forming  here  a  |)ouch 
called  the  digital  fossa.  "Wxt  parietal  layer  extends  upwards  for  a 
variable  distance  upon  the  cord  and  below  the  testicle.  The  interior 
of  the  .sac  is  smooth  and  polished  like  all  other  serous  membranes, 
and  lubricated  by  a  little  fluid.  An  excess  of  this  fluid  gives  rise  to 
the  disease  termed  hydrocele. 

The  portion  of  the  process  of  peritoneum  between  the  internal 
abdominal  ring  and  the  upper  part  of  the  tunica  vaginalis  testis 
(the  spermatic  portion  of  the  tunica  vaginalis)  becomes,  in  the  pro- 
cess of  development,  converted  into  a  fibrous  cord,  which  may 
usually  be  recognised,  but  which  is  sometimes  so  atrophied  as  not  to 
be  recognised. 

The  tunica  vaginalis  testis  was  originally  derived  from  the  peri- 
toneum. In  some  subjects  it  still  communicates  with  that  cavity 
by  a  narrow  canal,  and  is  therefore  liable  to  become  the  s.ic  of  a 
hernia(Fig.  iS5,p.4i8).  Such  hernia  are  called  r^^wft-wVa/ — amis- 
leading  term,  since  they  do  not  necessarily  take  place  at  birth,  but 
may  occur  at  any  j)eriod  of  life,  even  in  very  old  age.f     Sometimes 


*  The  largest  which  lies  upon  the  top  of  the  teslii,  is  stated  to  Im  the  vestige  of 
the  MUtlerian  duct. 

f  It  would  be  a  belter  term  to  call  this  lesion  a  hrmin  in  the  IuhIci  vaginalis, 
denoting  thcrebj  its  anatomical  position ;  at  (he  same  time  implying  a  congenital 
arrest  in  development,  and  without  limiting  its  occurrence  to  any  age  of  life. 
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the  communication  continues  through  a  very  contracted  canal,  open 
to  the  passage  of  fluid  alone  j  or  the  communication  may  be  only 
partially  obliterated,  and  then  one  or  more  isolated  serous  sacs  are 
left  along  the  cord.  Such  a  one,  when  distended  with  fluid,  gives 
rise  to  hydrocele  of  the  cord. 

The  tunica  al/niginea  is  a  dense,  white,  inelastic  membrane,  com- 
posed of  white  fibrous  tissue,  interlacing  in  every  direction  ;  analo- 
gous to  the  sclerotic  coat  of  the  eye.  It  completely  invests  the 
testis,  but  not  the  epididymis.     It  is  covered  by  the  visceral  layer 

of  the  tunica  vaginalis,  except  behind 
and  at  the  attachments  of  the  epididy- 
mis. At  the  posterior  part  of  the 
gland  it  penetrates  into  its  substance 
for  a  short  distance,  and  forms  an  in- 
complete vertical  septum,  termed  after 
the  anatomist  who  first  discovered  it, 
corpus  Highmorianum,  and  subse- 
quently by  Sir  A.  Cooper,  mediastinum 
testis  (Fig.   311,  5). 

The  mediastinum  testis  transmits  the 
blood-vessels  of  the  organ,  and  con- 
tains also  the  network  of  seminal  duris. 
called  the  rtte  testis,  shown  in  the 
diagram  (Fig.  310).  This  septum  gives 
ofl^  from  its  front  and  sides  a  number 
of  diverging  slender  fibrous  cords, 
trabecultE  testis ,*  which  traverse  the 
interior  of  the  gland,  and  are  attached 
to  the  inside  of  the  tunica  albuginea. 
They  serve  to  maintain  the  general  shape  of  the  testicle,  to  support 
the  numerous  lobules  of  which  its  glandular  substance  is  composed, 
and  to  convey  the  blood-vessels  into  it.  These  septa,  as  well  as  the 
mediastinum  from  which  they  proceed,  are  readily  seen  on  making 
a  transverse  section  through  the  gland  (Fig.  311). 

The  tunica  vasculosa  (  pia  mater  testis)  consists  of  a  multitude  of 
minute  blood-vessels,  formed  by  the  ramifications  of  the  spermatic 
artery,  and  held  together  by  delicate  areolar  tissue.  It  covers  the 
inner  surface  of  the  tunica  albuginea,  and  gives  off  branches,  which 
run  with  the  fibrous  septa  into  the  interior  of  the  gland. 

Minute  structure. — When  the  testis  is  cut  into,  its  surfiices 
become  convex,  and  present  a  dirty  fawn  colour.  The  section  is 
soft  and  pulpy,  and  is  seen  to  consist  of  numerous  lobults,  between 


FlC.  311, — ^THAKSVRKSK  Sbction 

Tmhouch  the  I.bft  Tbsticlb. 

(The  dots  thnw  the  reflections  of  the 
tunica  VMglnalik.) 

I.  S|icrmatic  artery,  a.  Vas  ileferens. 
3.  Deferential  artery.  4.  Epididy- 
mis. 5.  Mediastinum  testis.  6.  6. 
Cavity  of  tunica  vaginalis. 


*  KSlliker  hu  demonstrated  uiutriped  maacalar  fibres  opon  the  septa  as  •ell  a* 
llie  mediastinum. 
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two  hundred  and  fifty  and  four  hundred  in  number,*  of  various 
sizes,  the  central  being  the  larger,  and  contained  in  the  compart- 
nents  formed  by  the  fibrous  septa  proceeding  from  the  mediastinum 
Itestis.  A  few  only  of  these  lobules  are  shown  in  the  diagram. 
'These  lobules  are  conical  in  shajie,  their  bases  being  anterior  and 
their  apices  at  the  mediastinum,  and  are  bounded  by  the  septa  whit  h 
pass  from  the  mediastinum.  They  contain  two  or  more  minute 
convoluted  tubes,  tubtili seminiferi,  which  maybe  easily  unravelled, 
in  consequence  of  their  tough  walls.  Their  number  has  been  esti- 
mated to  be  between  800  and  900,  and  each  has  a  length  of  about 
iS  inches  {35  cm^  and  a  diameter  averaging  T-J-jih  of  an  inch 
{.J  mw.).  They  commence  either  by  communications  with  other 
tubes  or  by  crecal  extremities,  and  they  frequently  exhibit  small 
bulgings  in  their  course  backwards.  The  walls  of  the  tubuli  con- 
sist of  a  membrana  propria,  composed  of  several  layers  of 
flattened  cells,  and  ihe  walls  are  lined  with  several  irregular  layers 
of  cells,  between  which  may,  under  the  microscoije,  be  distin- 
guished seminal  filaments  in  various  stages  of  development.  The 
tubuli  seminiferi  are  connected  together  by  a  delicate  interstitial 
tissue,  the  lamina:  of  which  are  surrounded  by  flattened  epithelioid 
cells,  and  between  them  are  lymph-spaces  in  direct  communication 
with  the  lymphatics  of  the  testicle.  In  this  intertubular  tissue  ramify 
the  minute  branches  of  the  spermatic  artery  which  surround  tlie 
tubules. 

After  puftuing  a  convoluted  course,  the  tubules  unite  in  front 
of  the  mediastinum  into  from  thirty  to  fifty  straight  vessels,  vasa 
recta,  which  penetrate  the  mediastinum  testis,  and  these  form  an 
anastomosing  plexus  of  seminal  tubes,  called  the  rtU  ttstis  (Fig. 
310).  This  lies  along  the  back  of  the  gland.  From  the  upper 
part  of  the  rete,  its  tubes  converge  to  form  twelve  to  fifteen  tubes, 
termed  vasa  efftrentia,  which  perforate  the  tunica  albuginea,  and 
convey  the  seminal  secretion  to  the  upper  part  of  the  epididymis. 
The  vasa  elTercniia  are  at  first  straight,  but  ultimately  form  a  num- 
ber of  coils  termed  coni  vasculosi,  which  collectively  constilute  the 
globus  major  of  the  epididymis.  The  coni  vasculosi  are  ahon^  ^^\\\ 
of  an  inch  (j  mm.)  in  diameter,  and  about  ;<j  to  23  of  an  inch  ^^rJ 
to  I J  mm.)  long  ;  when  unravelled  they  obtain  a  length  of  six  to 
eight  inches  (/j  to  20  cm. ). 

At  the  globus  major  the  smaller  tubes  terminate  in  a  single  dii<  t, 
Vhe  carta/  of  the  epUidymis,  which  in  its  descent  describes  an  ex- 
tremely tortuous  coil,  constituting  the  body  and  glolnis  minor  of 
the  epididymis.  The  length  of  the  canal  of  the  epididymis,  is  in 
its  natural  condition,  about  three  inches  (7.5  <"w.),  but  when  un- 
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*  The  luger  estimate  is  thai  by  Kraiue ;  Ihe  smaller,  that  by  Berres. 
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ravelled  it  is  nearly  twenty  feet  {6  m.)  in  length.  The  diameter  of 
the  canal  is  about  J^th  of  an  inch  (.^  mm.).  It  is  lined  with  col- 
umnar ciliated  epithelium. 

The  vas  deferens  begins  at  the  lower  part  of 
as     e  erens.  ^j^^  globus  minor  ;  at  first  it  is  somewhat  con- 

voluted, but,  as  it  ascends  behind  the  epididymis,  it  becomes  subse- 
quently straight,  and  joins  the  other  component  parts  of  the  cord. 
After  passing  through  the  inguinal  canal,  it  enters  the  abdomen 
through  the  internal  ring.  It  then  winds  round  the  outer  side  of 
the  deep  epigasttic  artery,  and,  after  crossing  over  the  external  iliac 
artery  and  vein,  it  enters  the  pelvis,  curves  round  the  side  and  lower 
part  of  the  bladder,  and  empties  itself  into  the  prostatic  part  of  the 
urethra,  after  running  a  course  of  about  two  feet.  Its  course  in  the 
abdomen  has  been  previously  described  (p.  491).  Its  length  is  two 
feet  {60  cm.)  and  its  diameter  -jijth  of  an  inch  (.p.j  mm.). 

In  connection  with  the  anterior  asjtect  of  the  cord,  just  above 
the  ejiididymis,  are  two  or  three  small  masses  of  convoluted 
tubes,  which  are  known  as  the  organ  of  GiraUis,  or  Xht  parefiiiiify- 
mis.  They  are  lined  with  squamous  epithelium,  and  are  probably 
the  remains  of  part  of  the  Wolffian  body. 

The  vas  aberrans  is  a  small  convoluted  tubule,  with  a  ca^al 
extremity,  found  between  the  epididymis  and  the  cord,  and  com- 
municating usually  with  the  canal  of  the  epididymis.  It  is  aboat 
an  inch  (2.j  cm.)  in  length,  but,  when  frayed  out,  varies  I'rom  two 
to  twelve  inches  (j"  lo  jo  cm.)  in  length.  It,  like  the  organ  of 
Girald6s,  is  connected  with  a  fcetal  structure — the  Wolffian  body. 

The  vas  deferens  consists  of  an  external  or   conneciive-ti»ue 

coat ;  a  middle  or  muscular  coat,  composed  of  longitudinal  and 

circular  fibres  intermingled  with  elastic  tis.sue  ;  and  an   internal  or 

mucous  coat,  arranged  in  longitudinal  folds,  and  lined  with  columnar 

epithelium.     It  can  always  be  recognised  from  the  other  constituents 

of  the  spermatic  cord  by  its  hard  whipcord-like  feel. 

_  „    ^  The  j7>(rrOT(i//V  ffr</ begins  at  the  internal  rine. 

Spermatic  Cord.  .         •'        .u      ■        ■      1  1        j        .      1     7 

traverses  the   inguinal  canal,  and  extends  to 

the  testis,  where  its  component  parts  pass  to  their  rcsixrciive  desti- 
nations. It  is  composed  of  the  spermatic  vessels,  nerves,  and 
lymphatics ;  of  the  vas  deferens,  with  the  deferential  artery,  a 
branch  of  the  superior  vesical ;  of  the  cremasler  muscle,  and  the 
cremasteric  artery,  a  branch  of  the  deep  epigastric.  The  coverings 
of  the  cord  have  been  described,  with  the  anatomy  of  the  pans 
concerned,  in  inguinal  hernia  (p.  413). 

The  spermatic  artery  in  its  course  along  the  cord  becomes  renwirk- 
ably  tortuous;  it  enters  the  back  jxirt  of  the  testicle,  and  breaks 
up  into  a  number  of  fine  ramifications,  which  spread  out  od  the 
inner  surface  of  the  tunica  albuginea. 
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The  Spermatic  veins  leave  the  testis  at  its  back  part,  and,  as  they 
ascend  along  the  cord,  become  extremely  tortuous  and  form  a 
plexus,  termed  the  pampiniform  plexus.  They  lie  in  front  of  the 
vas  deferens  and  unite  to  form  a  single  vein,  which  on  the  right 
side  opens  into  the  inferior  vena  cava,  and  on  the  left  side  into  the 
left  renal  vein.  It  is  usually  stated  that  these  veins  are  destitute 
of  valves ;  and  this  fact  is  adduced  as  one  of  the  reasons  for  the 
occurrence  of  varicocele.  It  is,  however,  certain  that  the  larger 
veins  do  contain  valves. 

The  lymphatics  of  the  testis  pass  through  the  lumbar  glands; 
hence  these  glands,  and  not  the  inguinal,  become  affected  in  malig- 
nant diseases  of  the  testis. 

The  nerves  of  the  testicle  are  derived  from  the  sympathetic. 
They  descend  from  the  abdomen  with  the  spermatic  arteries,  and 
come  from  the  aortic  and  renal  plexuses,  with  a  few  filaments  from 
the  hypogastric  plexus,  which  surround  the  deferential  artery  (p. 
495).  This  accounts  for  the  ready  sympathy  of  the  stomach  and 
intestines  with  the  testicle,  and  for  the  constitutional  effects  of  an 
injury  to  it. 
jj         t   fth  ^^^  testicle   is  originally  developed   in   the 

.pggiig  lumbar  region,  immediately  below  the  kidney, 

and  is  loosely  attached  to  the  back  of  the  ab- 
domen by  a  fold  of  peritoneum,  termed  the  mesorchium,  along  which 
its  vessels  and  nerves  run  up  to  it,  as  to  any  other  abdominal  viscus 
From  the  lower  end  of  the  gland  a  fibrous  cord,  termed  the  guber- 
naculum  testis,*  jjroceeds  to  the  bottom  of  the  scrotum.  There  is 
no  evidence  to  warrant  the  assumption  that  the  gradual  contraction 
of  the  gubernaculum  effects  the  descent  of  the  testis.  The  organ 
begins  to  descend  from  the  lumbar  region  about  the  fifth  month  of 
foetal  life,  reaches  the  internal  ring  about  the  seventh,  and  about 
the  ninth  has  entered  the  scrotum.  Its  original  peritoneal  coat  is 
retained  throughout ;  but  as  it  enters  the  inguinal  canal  the  peri- 
toneal lining  of  the  abdomen  is  pouched  out  before  it,  and  eventu- 
ally becomes  the  tunira  vaginalis  reflexa.  Immediately  after  the 
descent  of  the  testis  its  serous  bag  communicates  witli  the  abdomen, 
and  in  the  lower  animals  continues  to  do  so  throughout  life.f  But 
in  the  human  subject  the  canal  of  communication  soon  begins  to 

*  Mr.  Curling  considers  the  gubernaculum  testis  to  be  a  muscular  cord.  See 
his  "  Ohservalioos  on  tlie  Structure  of  the  Gubernaculum,  and  on  the  Descent  of 
the  Testis  in  the  Fcrtus,"  Medical  Gattttt,  April  10,  1841.  This  is  denied  by 
Cleland.     .See"  Mechanism  of  the  Gubernaculum  Tesli'<,"  1856. 

t  According;  to  Professor  Owen,  the  African  orang  outang  (Simia  tro!;li>dytes)  is 
the  only  exception  to  this  rule.  In  this  animal  it  is  interesting  to  observe  that  the 
lower  extremities  are  more  fully  developed  as  organs  of  support,  and  there  is  a 
ligamentum  teres  in  the  hip-joint. 
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close.  It  closes  at  the  upper  extremity  first,'*'  and  the  closure  is 
generally  complete  in  a  child  born  at  its  full  time.f  This  provides 
against  the  occurrence  of  rupture,  to  which  man,  owing  to  his  erect 
position,  is  more  exposed  than  animals.  At  the  end  of  the  first 
month  after  birth  the  canal  is  entirely  obliterated  from  the  internal 
ring  to  the  testis.  Sometimes,  however,  this  obliteration  fails,  or 
is  only  partial ;  hence  may  arise  congenital  hernia,  or  hydrocele. 
The  possible  existence  of  a  communication  between  the  tunica  vagi- 
nalis and  the  peritoneal  cavity  of  the  abdomen  is  one  reason,  among 
many,  why  caution  should  be  observed  in  treating  hydroceles  in 
children  with  stimulating  injections. 


*  The  frequency  of  hernU  in  the  funicular  portion  of  the  vaginal  process  of  the 
peritoneum  hardly  bean  this  out 

t  Camper  has  shown  that  the  canal  on  the  right  side  is  nearly  always  open  at 
birth,  whereas  that  on  the  left  is  usually  closed.  This  explains  the  greater  fre- 
quency of  hernia  on  the  right  side  in  children  under  one  year  old.  Thus  out  of 
3,014  cases  of  inguinal  hernia  seen  at  the  City  of  London  Truss  Society  under  one 
year  2,269  occurred  on  the  right  side  and  745  on  the  left ;  or  in  the  proportion  of 
3  to  I. 
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Musvles. 
Arteries. 

m 

Veins. 

Nerves. 

Viscera. 
Peritoneum. 
Perictirdinm. 
Plenra. 

1  have  cxtimiiied  the  .ibove  specimen  and  report  it  correct. 


EXPLANATION  OF  BLANK. 

The  blank  on  opposite  page  has  been  used  by  the  editor  with 
so  much, success  that  it  is  given  here  as  a  suggestion  to  other  teach- 
ers who  do  not  keep  any  record  of  anomalies. 

The  object  of  this  blank  is  twofold  :  first,  to  obtain  a  verified 
record  of  anomalies;  second,  as  an  educator  in  preparing  the 
student  to  put  into  words  what  he  sees.  What  is  not  so  well 
expressed  by  description  may  be  thoroughly  done  by  a  drawing.  In 
recording  the  number  of  the  table  I  can  inquire  of  other  students 
on  the  same  body  whether  any  anomalies  were  present. 

A.  B.  After  this  is  placed  the  number  given  to  the  body  by 
the  Anatomical  Board,  by  means  of  which  any  history  may  be 
traced. 

The  other  points  in  the  blank  need  no  illumination. 

The  reason  Morris's  Anatomy  is  referred  to  is  because  the 
"Variations"  are  so  specifically  marked  and  are  more  easily 
found  by  the  student  than  in  any  other  work. 

The  rigid  examination  held  after  each  part  has  been  dissected, 
has  done  much  to  stimulate  the  student  to  work  carefully  and 
note  what  he  finds. 
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lili^ 


^^M 

^^^B 

\ 

^^^ 

Antihelix,  739                                          ^^H 

fossa  of,  739                                         ^^M 

Abdomen,  dissection  of,  395 

Aorta,  abdominal,  184,  434,  449                ^^^^ 

iU2'  parts  exposed  on  opening,  421 

arch,  course  of,  1S4                                    1 

r'    regions  of,  395 

descending  thoracic,  184,  190     ^^M 

superficial  fascia  of,  397 

great  sinus  of,  186                        ^^H 

(W  surface  maricing  of,  395 

relations  of,  184                            ^^^t 

^K    Abdominal  muscles,  functions  of,  409 

to  sternum,  184                    ^^^| 

^H             ring,  external,  403 

ascending  part  of,  185                ^^^| 

^^B                      internal,  411 

descending  part  of,  186              ^^H 

^^P           walls,  arteries  of,  411 

transverse  part  of,  186                 ^^H 

^"                       nerves  of,  409 

Aponeurosis,  epicranial,  26                        ^^^| 

Abducens,  nerve,  41,  78,  683 

gluteal,  563                                          ^^1 

Accelerator  urinse,  472 

lumbar,  355                                            ^^^| 

Acervulus  cerebri,  699 

pharyngeal,  226,  229                            ^^H 

Achillb,  leiido,  620 

supra-byoid,  109                                     ^^H 

Adami,  pomum,  240 

vertebral,  271,  355                                ^H 

Adductor  brevis,  576 

Apparatus  ligamentosus  colli,  287              ^^^| 

H             longus,  575,  577 

Appendix  vermiformis,  423                        ^^^M 

H             magnus,  577 

Aquzductus  cochleae,  749                            ^^H 

^H     Ala  cinerea,  702 

F'allopii,  64,  263                                    ^^H 

^H     Alimentary  canal,  anastomoses  on,  555 

Sylvii,  700                                           ^^^1 

^H             arterial  supply  of,  555 

vestibuli,  748                                       ^^^| 

^H             length  of,  426 

Arachnoid  membrane  of  brain,  655           ^^H 

^H    Ampulla,  424 

cavity  of,  31                                          ^^M 

^H    Ampulla  of  semicircular  canals,  748 

of  spinal  cord,  711                               ^^H 

^H            of  rectum,  488 

Arantius,  corpus  of,  209                               ^^H 

^H    Amygdala  cerebelli,]705 

nodules  of,  309                                    ^^^| 

^P            tonsili,  235 

Arbor  vitx  of  cerebellum,  706                  ^^H 

^^     Anal  glands,  468 

518                                          ^^H 

[                  fascia,  486 

Arch,  crural,  402,  569                                ^^H 

^—^    Anastomoses,  alimentary  canal,  555 

parts  passing  under,  570                     ^^H 

^H    Angular  artery,  60 

deep,  4«4                                                     1 

^^B             vein,  61 

Arm,  upper,  cutaneous  nerves  of,  294,             1 

^H   Ani,  sphincter,  469 

311                                                                    1 

^^B            levator,  493 

muscnlo-cutaneous  nerve  of,  321                 ■ 

^H    Ankle-joint,  ligaments  of,  648 

surface  marking  of,  293,  310              ^^M 

^H            movements  of,  6;o 

Arnold's  ganglion,  159,  259                       ^^H 

^H    Annular  li|;ameiit  of  hand,  343 

nerve,  30,  1 60                                       ^^^M 

^H             posterior  ligament  of  forearm,  368 

Arterial  inosculations,  585                         ^^H 

^"               igament  of  ankle,  590 

Arteries  —                                                  ^^^| 

r          Annulusovalis,  205 

acromial  thoracic,  297,  304                ^^H 

^^     Ansa  hypoglossi,  102,  125 

alar  thoracic,  301,  304                         ^^H 

^K   Antitragus,  739 

alveolar,  148                                       ^^^| 

H 

^1 

^K     773                                                               ^H 

^H         Arteries : — 

Arteries : —                                           ^^H 

^^V                  tnastonioticamiignaofbrachial,3i9 

cerebral  anterior,  264,  657          ^^M 

^H                                                       femora),  584 

middle,  264,  657                  ^^M 

^H                  angular,  60 

posterior,  659                         ^^H 

^H                  anterior  cerebral,  657 

cervical  ascending,  135                 ^^H 

^^^                          ciliary,  729 

superficial,  136, 357              ^^M 

^H                         communicating,  657 

transverse,  136                        ^^M 

^^L                          perforating,  of  foot,  651 

cervicis  princeps,  123,  3S2          ^^M 

^^^^^^                peroneal,  625 

profunda,  137                      ^^H 

^^^^^P                spinal,  659 

choroid  anterior,  264,  657           ^^U 

^^^^"^                 superior  cerebellar,  659 

posterior,  659                       ^^M 

^H                           tibial,  593 

ciliary  anterior,  76                       ^^H 

^H                   aorta,  1 84 

long,                                        ^H 

^H                           atxlominal,  1 84,  434.  449 

short,  76                                  ^^B 

^^^^^                            bronches  of,  43 1 

circle  ol  Willis,  657.  659            ^^M 

^^^^L                  arch  of,  184 

circulus  major,  76,  729                 ^^H 

^^^^^1                        ascending,  185 

minor,  76,  729                        ^^H 

^^^^H                        descending,  186 

circumflex  of  arm,  anterior,  305  ^^ 

^^^^H                          transverse,  1 86 

posterior,  305,  361 

^^^^^                  descending  thoracic,  190 

thigh,  external,  584                         1 

^^M                   articular,  of  knee,  611              « 

internal,  5S4                            J 

^^B                           of  shoulder,  136 

ciicumflexa  ilii ,  deep,  4 1 2,  457            | 

^H                   attachment  to  ventricles,  214 

superficial,  398,  557                       | 

^^B                   auditory,  659,  756 

coccygeal,  607                                 ^J 

^^1                   auricular  anterior,  14 1 

coeliac  axis,  435,  436                    ^^H 

^H                          posterior,  27,  123,  141 

colica  dextra,  441                          ^^H 

^H                   axillary,  302 

media,  441                            ^^H 

^^1                   azygos,  6!  1 

sinistra,  441                            ^^H 

^B                   back,  280 

comes  nervi  ischiatiei,  607           ^^H 

^^M                 basilar,  658 

mcdiani,  338                          ^^H 

^H                         transverse  of,  658 

phrenici.  170                         ^^^ 

^^M                  bicipital,  305 

communicating  anterior  of  tibial. 

^^m                  brachial,  317 

626, 657                                   : 

^B                  brachio-cephalic,  187 

posterior  of  tibial,  626                  i| 

^H                   of  brain,  657 

coronaria  ventriculi,  436               j 

^^1                 bronchial,  200,  224 

coronary,  187,212                        ^H 

^^m                  buccal,  149 

of  lip,  inferior,  59                ^^H 

^H                  bulb,  478 

superior,  59                              ^^1 

^H                 calcanean  internal,  626,  631 

corpos  cavernosum,  47S,  511               J 

^^m                  capsular,  449,  528 

cranial,  123                                     ^^ 

^^m                  carotid,  common,  96,  98,  188 

cremasteric,  412                             ^^H 

^^^^^                  difference   between    left   and 

crico-thyroid,  112                         ^^M 

^^^^H                    right,  100 

cystic,  437                                    ^H 

^^^^P 

deep  cervical,  137,  38z                ^^M 

^                         internal,  44,  157,  264,  657 

external  pudic,  $60              ^^H 

^^^                 carpal  of  radial,  anterior,  332 

palmar  arch,  349                   ^^M 

^^^H                   posterior,  332,  377 

tem|)oral,  148                         ^^H 

^^^^^B                ulnar,  anterior,  335 

deferential,  495                             ^^H 

^^^■^                          posterior,  335,  377 

dental  anterior,  I49                       ^^H 

^H                centralis  modioli,  750 

inferior,  148                            ^^M 

^^1                          retinx,  76,  736 

superior,  I49                          ^^M 

^H                 cerebellar,  anterior  superior,  659 

digital,  of  hand,  341                    ^^H 

^^^^^                   posterior  inferior,  659 

toes,  595,  631                        ^^H 

^^^^^L                        superior,  659 

dorsalis  ballacis,  595                   ^^M 

^^^^^^^^^^^^^^H.                              ^H 

1 

■ 

^P                                                      IND&C. 
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J 

dorsalU  indicts,  377 

interosseous,  posterior,  376 

^^H 

lingu^r,  122 

recurrent,  376 

^^^H 

pedis,  594 

intestini  tenuis,  441 

^^^^t 

pollicis.  377 

labi.1l  inferior.  59 

^^^H 

scopul.t:,  365 

superior,  59 

^^^1 

dor»l  interosstous  of  hand,  377 

lachrymal,  69,  76 

^^^1 

of  f.ot,  594,  595 

laryngeal,  sujierior,  1 12 

^^^1 

dorsal,  of  penis,  478 

lateral,  of  nuse.  59 

^^^1 

epigulric,  deep,  409,412 

sacral,  494 

^^^H 

su|>«rficial,  307,558 

spinal,  659 

^^^H 

ethmoidal  aDterior,  76 

lingual,  1 15.  I2t 

^^^^1 

posterior,  76 

Ion;;  ciliary,  729 

^^^^1 

external  manillary,  59 

luml>ar,  412.435 

^^^H 

facial,  59,  115 

m.illeolar,  594 

^^^H 

femoral,  576 

marom.iry,  internal,  136,  170,413          ^| 

superficial,  576 

mas-etcric,  14S 

^^^^1 

deep,  583 

mastoid,  123,  124 

^^^^1 

frontal,  27, 6X,  77 

m.ixillary,  external,  59 

^^^H 

gastric,  434 

intern.il,  147 

^^^H 

gasttO'duodenalis,  436 

mediastinal,  170 

^^^H 

gaslroepipl<iic»  dexira,  436 

posterior,  200 

^^^H 

siniitra,  437 

meningca  media,  148 

^^^^1 

glandular,  1 15 

parva,  38,  148 

^^^^1 

gluteal,  495,  602 
^               inferiur,  607 

meningeal,  38 

^^^^1 

anterior,  38, 264 

^^^H 

groin,  559 

middle.  38,  148 

^^^H 

hclicine,  511 

posterior,  38,  1 23.  659 

^^^H 

1       h.-emorrlinidal  external,  469 

mental,  68 

^^^H 

'               middle,  496 

mesenteric,  inferior,  435, 441 

^^H 

superior,  442 

superior.  435,440 

^^^H 

hepatic.  436,  528 

metaLirsal,595 

^^^H 

[       liyoid  inferior,  II2 

middle  ceretiral,  657 

^^^H 

I               superii>r,  122 

hemorrhoidal,  4911 

^^^H 

'       hypogastric,  218,495 

sacr'il.  452 

^^^H 

iteo-colic,  441 

temporal,  141 

^^^1 

iliac,  commno,  456 

vesical,  495,  503 

^^^H 

external,  457 

muscular  to  eye.  77 

^^^1 

internal.  494 

musculo  phrenic,  171,412 

^^^H 

iUo*lunibar,  494 

mylohyoid,  14S 

^^^1 

inferior  coronary,  59 

nasal,  77,  150.  270 

^^^1 

inferior  labial,  59 

nutrient,  of  femur,  5S4 

^^^1 

infraiirliital,  67,  149 

humerus.  319 

^^^1 

■•      infra$|iinous,  136,  357 
'    inniiminale,  187 

tu  tibia.  626 

^^^M 

obturator.  406.  5X7 

^^^H 

intercostal,  197,  411 

pubic  branch  of.  4-)(i 

^^^H 

anterior,  170 

occipital,  27,  t22,  282 

^^^1 

collateral,  198 

icsopbaceal,  200 

^^^H 

dorsal  of,  198 

of  gastric,  434 

^^^H 

superior,  1 34, 136 

omental,  43S 

^^^H 

inlerlolnilar,  543 

ophthalmic,  76,264 

^^^H 

interosseous,  anterior.  338 

ovarian,  435.  45'.  5^3 

^^^H 

common,  of  forearm,  335 

palatine, ascending.  I>5i  156 

^^^H 

of  hand,  338 

descending,  I49 

^^H 

k 

J 
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pstmar  arch,  deep,  349 

superficial,  340 

interosseous,  349 
palmarls  profunda,  349 
palpebral,  inferior,  77 

su|>erior,  77 
pancreatic,  437 
pancrealico-duoileiial,  inferior,  44 1 

superior,  437,441 
perforaling,  of  band,  349 

fool,  63 1 

thigh,  584 

intercostal,  171 
pericardiac,  i;o 
perineal,  superficial,  469,  470 

transverse,  471 
plantar,  external,  631 

interim!,  630 
peroneal,  625 

anterior,  623 
petrosal,  38,  148 
pbaryDjieal,  ascending,  124, 15S 

meningeal  of,  124 

pharyngeal  branches  of,  158 
phrenic,  435,  449 
popliteal,  6 11,  621 

articular  branches  of,  621 

branches  of,  621 
posterior  communicating,  657 

auricular,  27 
profunda  inferior,  318 

superior,  318,367 
prioceps  pollicis,  34S 
pterygoid,  149 
pter)'go-palatine,  I49 
pubic,  of  deep  epigastric,  412 

obturator,  496 
pudic,  internal,  478,497,607 

deep  external,  5to 

superficial  external,  397,  558 
pulmonary,  200,  218 
pyloric,  436 
radial,  331 

in  palm,  348 

at  back  of  wrist,  377 

recurrent,  332 
r.i<lialis  indicis,  348 
raiiine,  122 
receplacull,  44,  264 
rectum  of,  4S9 
renal,  451,  542 

branches  of,  543 
sacral,  lateral,  495 
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sacral,  middle,  435,  497 
icalp,  of,  27 
scapulae  dorulis,  30$ 
scapula,  posterior,  136,  357 

supra-,  135,  364 
sciatic,  497,  607 
septum  of  the,  59,  150 
sigmoid,  442 
speiinatic,43S,  J51,  765 
sphenopalatine,  150 
spinal  anterior,  659 

laleml,  135 

|josterior,  658,  659 
splenic,  437.  53S 
sternal,  170 
stcrno-mastoid,  inferior,  136,  357 

middle,  112 

superior,  123 
stylo- mastoid,  124,  747 
subcUvian,  left,  130,  1&8 

right,  128 

branches  of,  133 
sublingual,  122 
submental ,  115 
subscapular,  304,  357 
superlicialis  vols,  333 

colli,  136 
supra-acromial,  136,  364 
supraorbital,  27,  76 
supra-renal,  449 
supra-scapular,  135,  364 

subscapular  of,  136 
sural,  622 
tarsal,  595 
temporal,  27,  141 

deep,  14S 

sujierficiBl,  27 
testis,  of,  763 
thoracicaacromialis,  297 

alaris,  301,  304 

longa,  304 

superior,  297,  304 
thymic,  170 
thyroid  aais,  135 

inferior,  135,  252 

superior,  1 1 2,  252 
tibial,  anterior,  593 

posterior,  625 

recurrent,  593 
tonsillar,  1 15 
transverse  cervical,  136 

colli,  136 

facial,  61 
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rteries: — 

transTcnalU  perinei,  47 1 

tympanic,  148 

tympanum,  of,  747 

ulnar,  334 

anterior  recurrent,  334 
posterior  recurrent,  334 

ulnaris,  profunda,  343 

uterine,  516 

vaginal,  516,  528 

vasa  brevia,  438 

vertebral,  134,  282,  657 

lateral,  spinal  of,  135,  659 
posterior  meningeal  of,  659 

vesical,  inferior,  495,  503 
middle,  495,  503 
superior,  495,  503 
■  Vidian,  149 
rticulations,  acromio-clavicular,  382 

ankle,  648 

astragalu-calcanean,  650 

astragalo-scaphoid,  650 

atlo  axoid,  288 

calcaneo-cuboid,  652 

calcaneo-scapboid,  651 

carpal,  390 

carpo  metacarpal,  392 

costo-sternal,  290 

vertebral,  289 

elbow,  386 

hip,  638 

imerphalangeal,  393,  394,  654 

lower-jaw,  291 

metacarpal,  392 

metacaipo-pbalangeal,  393 

metatarsal,  653 

metatarso-phalangeal,  654 

occipito-atlantal,  287 

phalangeal,  654 

pubic,  638 

radio-carpal,  389 

radio-ulnar,  inferior,  388 
superior,  387  • 

sacro-coccygeal,  636 

sacro-iliac,  636 

sacro-vertebral,  635 

scapulo-clavicular,  382 

shoulder,  383 

stemo-clavicnlar,  380 

tarsal,  652 

tarao-metatarsal,  653 

temporo-maxillary,  391 

tibio  fibular,  inferior,  648 
superior,  647 


Arteries: — '■ 

trapezium  and  thumb,  391 

wrist,  389 
Aryteno-epiglottideus,  349 

inferior,  252 

superior,  252 
Aryleno  epiglottidean  folds,  343,  244 
Arytenoid  cartilages,  242 
Arytenoideus,  249 
Atrium  of  auricle,  211 
Auditory  meatus,  external,  740 

nerve,  41,  684,  755 
Auerbach's  plexus,  551 
Aurem  altollens,  27 

attrahens,  27 

retrahens,  27 
Auricle  of  ear,  739 
Auricle  of  heart,  right,  205 

left,  211 

muscular  fibres  of,  214 
Auricular  appendix,  205,  21  i 

artery,  anterior,  141 
pMterior.   123 

great,  nerve,  84 
Auricular  nerve.  160 

posterior,  30,  124 

nerve  of  pneumogastric,  30 

vein,  28,  124 
Auriculo-temporsd  nerve,  30,  143,  153 
Axilla,  dissection  of,  398 

boundaries  of,  300 
Axillary  artery,  302 

ligature  of,  298 

fascia,  299 

plexus  of  nerves,  306 

vein,  305 
Axis  coeliac,  436 

thyroid,  135 
Azygos  artery,  6 1 1 

veins,  191,  I92 

B. 

Back,  arteries  of,  280 

cutaneous  nerves  of,  349 

muscles,  of,  271,  349 

nerves  of,  279,  349 
Band,  ilio-libial,  563 

ventricular,  245 

vocal,  246 
BarthoHn,  duct  of,  120 

glands  of,  481 
Basilic  vein,  313 
Bell,  nerve  of,  310 
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Bertini,  columns  of,  537 
Bichat,  fissure  of,  693 
Biliary  ducts,  529 
Biceps  of  arm,  314,  384 

ihigb,  613 
Bladder,  4S9 

arteries  of,  503 

female,  513 

ligaments  of,  465,  483,  486 

nerves  of,  504 

jMjsition  of,  4S9 

sphincter  of,  502 

structure  of,  500 

trig^aoe  iti,  502 

UTula  of,  502 

veins  of,  504 
Boch'ialek,  ganglioQ  of,  257 
lirnchial  artery,  317 

plexus  of  nerves,  138,  306 
Bntcliiali^  anticu^,  31& 
Brachio  cephalic  artery,  187 

veins,  182 
Brain,  655 

annectent  gyri,  673,  674 

arteries  of,  657 

central  fissure  of,  670 

cornua  of,  688 

membranes  of,  31,  655 

removal  of,  35 

division  of,  660 

fissures  of,  669,  670 

peculiarities  of  circulation  in,  660 

weight  of,  660 
Breasts,  757 
Bronchi,  219 
Bronchial  arteries,  200,  224 

lymphatic  glands,  201 
Bruch,  membrane  of,  727 
Brunner's  glands,  550 
Buccal  fascia,  57 

glands,  58 
Buccinator,  57 
Buecu-pbarynge^al  fiscia,  58 
Burns'  ligament,  364 
Burs^,  biceps,  near  tendon  of,  38S 

of  car])US,  3117,  37  S, 

over  knuckles.  367 
olecTanoD,  367, 
patella,  5S1 

under    coraco-acromial    ligament, 
361 

coraco-brachialis,  316 
deltoid,  361 
gastrocnemius,  619 


Buraee,  under  gluteus  maximot,  599 

medius,  600 
gracilis,  573 
latissimus  doni,  354 
ligamentum  patelUif.  643 
(kUarator  tntcrnus,  604 
popliteus,  623 
S»riofius,  572 
semi' mem  bra nosus,  615 
subscapul.iris,  364 
subculaiieous,  366 
teres  major,  363 
triceps,  366 
tuberosity  of  ischium,  469 


Caecum,  423 

meso-cxcum,  433 
Calamus  scriptorius,  702 
Canal,  crural,  569 

femoral,  569 

of  Huguier,  154,  747 

Hunter,  582 

inguinal,  413 

of  NUck,  466 

Petit,  737 

Schlemm,  725 

SuUiiie,    J7 

Wirsang,  443 
Cnnaticulus,  50,  53 
Can  alii  reaniens,  754 

spiralis  mo'ilioli,  75^ 
Canals,  semicircular,  748 
Canthi,  50 
Capsule,  (Uisson's,  438 

of  Tenon,  69,  79,  7^0 
Capsules,  supra-tenal,  429,  543 
Casjut  galltn,igints,  504 
Cardiac  nerves,  of  pncumogastric,  160, 

'95 

sympathetic,  163 
j^xus,  deep,  201 
superficial,  202 
Carotid  artery,  common,  96,  98,  188 
ligature  of,  loo 
difference  of  Jefl,  lOO 
external.  III 

branches  of,  112 
internal,  44,  157,264,657 

curves  of,  44 
plexus,  44,  164 
triangles,  93 
Carpal  arteries,  377 
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Caipus,  banal  sac  of,  347 

Cervical  glands,  103                        M 

Caitilages,  arytenoid,  242 

plexus  of  nerves,  125              ^^M 

cornicula  laryngis,  243 

deep,  125                        ^^M 

cricoid,  241 

superficial,  84                   ^^W 

cuneifortn,  243 

Cervicis  princeps  artery,  1 23                   J| 

epiglottis,  24; 

Cervico-facial  nerve,  64                  ^^J 

of  larynx,  240 

Chnmliersof  the  eye,  736             ^^H 

of  nose,  265 

Check  ligaments,  287                       ^^H 

of  pinna,  739 

Chest,  surface  m.nrking  of,  293              a 

■esanioidea-,  265 

Chorda  tympnni  nerve,  154                    1 

of  trachea,  219 

Chord.T  tendinex  of  ventricles,  207       1 

of  Wrisbcrg,  243 

vocales,  346                                     1 

tarsal,  53 

Willisii,  35                                         1 

1              thyroi<l,  240 

Choroid  arteries,  657                             jt 

Cartilage  irilicea,  240 

coat  of  eye,  725                      ^^M 

Carunciila  lachrymalis,  50 

plexus,  637,  688,  695             ^^M 

Canincul.T'  myrtiformes,  481 

Chyli  receptaculum,  192                ^^H 

Cava,  »ena,  inferior,  205 

Cilia,  51                                          ^H 

I               superior,  184 

Ciliary  arteries,  anterior,  76          ^^H 

Cavernous  plexus,  44,  164 

long,                                ^^^1 

sinus,  36,  41 

^^H 

structures  passing  through,  41 

muscle,  728                            ^^^H 

Centrum  ovale  majus,  686 

long,  75                  -  ^^H 

Cephalic  vein,  298,  313 

processes,  727                         ^^H 

Cerebelli,  falx.  33 

Circular  sinus,  37                            ^^H 

tentonum,  33 

Circiilalion,  firtal,  216                   ^^^| 

Cerebellum,  703 

C'rculus  major  and  minor,  729              1 

inferior  peduncles  of,  702 

Circumflex  artery,  anterior,  305      ^^M 

middle  peduncles  of,  705 

posterior,  305,  361           ^^H 

superior  peduncles  of,  700 

external,  584                          ^^H 

ftnictnre  of,  706 

iliac  artery,  deep,  412            ^^H 

inferior  Termifotm  process,  704 

superficial,  557                ^^^| 

superior  Teriniforra  process,  704 

internal,  584                          ^^^| 

Cerebral   circulation,    peculiarities    of. 

nerve,  308,  359                      ^^M 

660 

Clitoris,  480                                   ^^H 

Cerebri,  falx,  32 

erector  of,  480                       ^^H 

Cerebrosi'inal  fluid,  655 

glans  of,  480                          ^^^H 

of  cord,  711 

prepuce  of,  480                      ^^^H 

Cerebrum,  668 

Coccygeal  gland,  452                    ^^H 

1               base  of.  676 
crura  of,  679 

Coccygeus,  494                                ^^H 

Cochlea,  749                                    ^^H 

development  of,  707 

canal  of,  749                            ^^^H 

hemispheres  of,  668 

columella  of,  749                     ^^H 

1               labium  of,  676 

modiolus,  749                           ^^^B 

loDgitiidinal  fibres  of,  668,  705 

spiral  canal,  749                               1 

peduncular  libres  of,  703 

Collateral  circulation  after  ligature  ofl 

stniciure  of,  702 

axillary  artery,  305                       ■ 

transverse  fibres  of,  703 

carotid,  98                                  M 

ventricles  of,  688,  691,696,  701 

iliac,  external,  457                  ^^H 

Cervicalis  ascendens  artery,  135 

common,  457                  ^^H 

profunila,  137 

innominate,  188                       ^^^H 

,               superficialis,  136 

femoral,  common,  585           ^^^M 

Cervical  fascia,  86 

superficial,  585               ^^^^ 

deep,  86 

1 

subclavian,  137                       ^^H 
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Colon,  ascending,  424 

descending,  424 

transverse,  424 
Columns  of  Bertini,  537 
Columme,  canieae,  207 

ragarum,  514 
Complexus,  276 

Communicantes  noni  nerves,  loi,  125 
Commissure,  anterior,  698 

great  transverse,  686 

middle,  697 

of  cord,  713 

of  labium,  480 

optic,  682 

posterior,  480,  698 

simplex,  704 
Coni  vasculosi  testis,  763 
Concha  of  ear,  739 
Conjunctiva,  51,  719 
Constrictors  of  pharynx,  227 
Conns  arteriosus,  207 

meduUaris,  713 
Convolutions,  dentate,  677 

frontal,  672 

occipital,  673 

parietal,  672 

temporO' sphenoidal,  674 

uncinate  or  hippocampal,  677 
Cord,  spermatic,  413,  764 
Cornea,  722 
Comicula  laryngis,  243 
Coronary  arteries  of  heart,  212 

inferior,  59 

superior,  59 

plexuses,  203 
Coronary  sinus,  212,  213 
Corpora  albicantia,  679 

(|uadrigemina,  699 
Corpus,  Arantii,  209 

callosum,  686,  688 
ventricle  of,  686 

cavernosum  penis,  510 

dentatum  cerebelli,  706 

fimbriatum,  688 

peniculatum,  696 

Iligbmorianum,  762 

luteum  of  ovary,  522 

spongiosum,  512 

striatum,  688,  693 
Corti,  organ  of,  752 

rods  of,  752 

tunnel  of,  752 
Costo-coracoid  membrane,  296 
Cotunnii  liquor,  754 


Cotunnius,  nenre  of,  259 

Cotyloid  ligament,  640 
Cowper's  glands,  477 

structure  of,  506 
Cranial  nerves,  dissection  to  expo6e,38 

exit  of,  38 

origin  of,  680 
Cremaster  muscle,  406 
Cribriform  fascia,  558,  565 
Cricoid  cartilage,  241 

ligaments  of,  241 
Crista,  acustica,  755 

g«lli.  32 

vestibuli,  747 
Crucial  anastomosis,  584 

ligaments,  645 
Crural  arch,  566 

deep,  569 

canal,  569 

nerve,  anterior,  461,  587 
Cmsta  of  cms  cerebri,  679 
Crystalline  lens,  738 
Cuneiform  cartilages,  243 
Cuneus,  675 
Cufola  of  cochlea,  749 
Cuvier,  duct  of,  181 
Cystic  duct,  439,  531 


Dartos  scroti,  759 
Deglutition,  mechanism  of,  23S 
Deiters,  cells  of,  752 
Deltoid  muscle,  359 

parts  covered  by,  360 
Demours,  membrane  of,  725 
Dental  artery,  inferior,  148 
superior,  149 

nerve,  inferior,  153 
Descemet,  membrane  of,  725 
Descent  of  testis,  765 
Diaphragm,  445 

arteries  of,  447 

central  tendon  of,  446 

crura  of,  445 

functions  of,  447 

nerves  of,  447 

openings  in,  446 
Digastric  muscle,  108 

triangle  and  contents,  loS 
Diogenes,  cup  of,  339 
Dissection  of  the : 

abdomen,  395 

abdominal  viscera,  524 


DisMCtion  of  the: — 
axilla,  298 
back,  271 

I  muscles    of,  connected    with 

arm,  349 
brain,  655 
to  remove,  35 
cavernous  sinus,  41 
cranial  cavity,  31 
digastriciriangle,  108 
epicranial  region,  25 
eye,  719 
extremity,  lower,  557 

upper.  293 
face,  45 

femoral  hernia,  565 
foot,  sole  of,  626 
forearm,  back,  367 

front,  325 
gluteal  region,  598 
hand, 338 

hearing,  organ  of,  739 
heart,  203 

inguinal  hernia,  414 
larynx,  239 
leg,  back  of,  617 
front  of.  588 
ligaments,  635 
mammary  gland,  757 
makillary  nerve,  superior,  356 
neck,  81 
nose,  265 
orbit.  67 

pelvis,  side  view  of,  483 
viscera  of,  461 
female,  512 
perineum,  male.  465 

female,  479 
pharynx,  225 
pterygoid  region,  145 
scrotum,  759 
shoulder  muscles,  359 
spinal  c«T(\,  708 
submaxillary  triaogle,  toS 
supra  clavicular  region,  9I 
temporal  region.  144 
testis,  760 
thorax,  167 
tongue.  253 
Dorsal  nerves,  198 
Douglas,  semilunar  fold  of,  405 

pouch  of,  431 
Duels,  or  duct  of — 
Bartholin,  120 


Ducts,  or  duct  of— 
biliary,  529 
common  bile,  439 
hepatic,  530 
Cowper's  gland,  477 
Cuvier,  18 1 

cystic,  439.  53' 

galactophorous,  757 

hepatic,  439 

nasal,  267 

pancreatic,  443,  533 

parotid  gland,  63 

prostate,  504 

Rivinus,  120 

Sleno's,  63 

sublint^ual  gland.  120 

thigh.  I>ack  of,  611 

thoracic,  192 

Wharton's  154 

Wirsung.  533 
Ductus  arteriosus,  201,  218 

communis,  cholednchus,  439,  53I 
ejaculatorius,  491 

venosus,  218, 

fissure  of,  525 
Duodenum,  courxe  of,  422 

relations  of,  442 
Dura  mater,  31 

nerves  of,  31 

partitions  of,  32 

processes  of,  3 1 

sinuses  of,  33 

spinal  cord,  7 to 
Duverney's  glands,  481 


B. 

Ear.  739 

muscles,  27 

intrinsic,  740 
Eighth  pair  of  nerves,  41,  6S4,  755 
Ejaculatory  duels,  49I 
Elbow-joint,  386 

synovial  membrane  of,  387 

triangle.  327 

veins  in  front  of,  31 2 
Eleventh  nerve.  41.  261,  6S5 
Eminence,  by)x>thenar,  338 

thenar,  338 
Eminentia,  cinerea,  702 

collateralis,  689 
Endocardium,  205,  214 
Endolymph  of  laliyrinth,  747,  ; 
'    Ependyma  ventriculorum,  688 
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Epicardium,  214 
Epicranial  aponeurosis,  26 
Epididymis,  760 
Epigloliis,  243 

cushion  of,  245 

ligaments  of,  249 

mucous  folds  of,  244 
Eustachian  lube,  237,  743 

valve,  206 
Eye,  719 

lashes,  51 

lids,  50 

muscles  of,  52 
Exit  of  the  cranial  nerves,  38 


Face,  dissection  of,  45 

motor  nerves  of,  45 

sensory  nerves  of,  48,  66 
Facial  artery,  59,  115 

nerve,  41,  86,  262, 683 
on  face,  64 

transverse  artery,  61 

vein,  61,  III 
Fallopian  tubes,  465,  520 

fimbriii:  of,  465,  520 
F'allopii  aqueduclus,  64 
Falx  cercbclli,  ^j 

cerebri,  32 
Fascia,  nlidoininal,  397 

anal,  486 

arm,  295 

forearm,  326 

back  of  forearm,  36S 

axillary,  299 

buccal.  57 

bucco-pharynge.il,  58 

cervical,  deep,  86 

costo  coracoid,  296 

cremasteric,  406 

criliriform,  558,  565 

iliac,  453 

infundibulifnrm,  41 1 

intercolumnar,  403 

intermuscul.-ir  of  arm,  295 

ischio-rectal,  4S6 

lata  of  thigh,  562 

lumbar,  272 

metacarpus,  369 

muscular  of  arm,  314 

obturator,  4S6 

orbit,  69 

palmar,  339 


I   Fascia  pelvic,  484 

perineal,  deep,  470 
I  superficial,  470 

j  pharyngeal,  226 

plantar,  627 

prevertebral,  87 

psoas,  453 

recto- vesical,  486 

semilunar  of  biceps,  313 

spermatic,  403 

temporal,  143 

transversal  is,  410 
Fasciculi  graciles,  664 
j  teretes,  702 

'    Faucium  isthmus,  232 
Femoral  artery,  576 

in  canal,  582 

sheath  of,  568 

ring,  567,  569 
Fenestra  ovalis,  743 

rotunda,  743 
Ferrein,  pyramids  of,  539 
Fibro-cartilages,    interaiticuiar,     lower 
jaw,  292 

intervertebral,  284 

scapulo-clavicolar,  382 

semilunar  of  knee,  645 

sterno-clavicular,  380 

wrist,  388 
Fifth  cranial  nerve,  39.  151,  256,  6S2 
'    Filium  terminale,  712,  713 
Fimbria:  of  Fallopian  tube,  520 
Fissures,  Bicbat,  693 

calcarine  of  brain,  674 

callosomarginal of  brain,  674 

horizontal,  704 

lonijitudinal,  685 

palpebral,  50 

parieto-occipital,  671 

pra-central,  670 

primary  of  brain,  669 

Rolando,  670 

Santorini,  739 

sphenoidal,  nerves  in,  43 

Sylvius,  669 

triradiate,  672 
Flocculus,  705 
Foetal  circulation,  216 

changes  at  birth,  217 
Folds,  ary-epigloltic,  244 

glosso-epiglottic,  254 

Houston's,  554 

bepato- renal,  431 

rectal,  554 
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Follicles,  Graafian,  522 
Fontana,  spaces  of,  725 
Foot,  cutaneous  nerve  of  sole,  632 
Forearm,  cutaneous  nerve  of,  325 
back  of,  367 

deep  fascia  of,  326 

fascia  on  back  of,  368 
Foramen  chordoe  anterius,  747 

posterius,  747 

caecum  of  medulla,  661 

Magendie,  656,  701 

Monro,  692 

ovale  of  heart,  ^05,  218 

quadratum,  447 

Thebesius,  206 

Winslow,  432 
Fornix,  691 

conjunctivEc,  51,  719 

crura  of,  692 
Fossa,  ischio-rectal,468,  479 

Mohrenheim's,  81 

nasal,  236 

navicularis  of  labia,  480 

of  urethra,  508 

ovalis,  205 

scaphoidea  of  ear,  739 
Fourchette,  480 
Fourth  cranial  nerve,  39,  69,  71,  682 

ventricle,  701 
Fovea  centralis,  of  eye,  732 

hemielliplica,  748 

hemispherica,  748 

inferior,  702 

superior,  702 
Fnenulum,  700 

labiorum,  480 
Frontal  artery,  27,  68,  77 

nerve,  70 


Galactophorous  ducts,  757 
Galen,  veins  of,  695 
Gall-bladder,  530 

duct  of,  531 

fissure  for,  525 

relations  of,  427 

structure  of,  S30 
Ganglion  of  Andersch,  157 

Arnold,  159,  259    • 

Bochdaiek,  257 

cardiac,  201 

cervical  inferior,  166 
middle,  166 
superior,  164 


Ganglion,  diaphragmatic,  447,  459 

Gasserian,  39 

geniculate  of  facial,  44,  262 

impar,  163,  500 

jugular,  167,  261 

lenticular,  75,  77 

Meckel's,  257 

ophthalmic,  77 

otic,  259 

petrous,  157,  261,  262 

pneumogastric,  root  of,  159 
160 
trunk,  159,  160,  262 

Ribes,  163 

semilunar,  445,-458 

tpheno-palatine,  257 

spirale,  751,  756 

submaxillary,  121 

Wrisberg,  202 
Gasserian  ganglion,  39 
Gastrocnemius,  619 
Genito-crural  nerve,  460 
Gimbernat's  ligament,  403,  5^6 
Giraldis,  organ  of,  764 
Glands,  agminate,  550 

anal,  468 

Bartholin,  481 

Brunner's,  550 

buccal,  58 

coccygeal,  452 

Cowper's,  477,  506 

Dnvemey's,  481 

Havers',  641 

lachrymal,  71 

Lieberkiihn,  550 

lingual,  254 

LillTi,  509 

Luschka,  452 

Meibomian,  51-53 

molar,  58 

muciparous,  232 

parotid,  61 

Peyer,  5^0 

pineal,  690 

pituitary,  678 

prostate,  492 

sublingual,  120 

submaxillary,  IIO 

thyroid,  103 

tracheal,  220 

Tyson,  509 

uterine,  520 

lymphatic  axillary,  301 

bronchial,  201 
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Glands,  at  elbow,  313 

of  heart,  213 

inguinal,  558 

intercostal,  200 

lumbar,  448 

mediastinal,  anterior,  171 

neck,  deep,  105 
superficiaj,  84 

popliteal,  611 

submaxillary,  1 15 
Glandula  socia  parotidis,  63 
Glandulse  concatenatae,  105 

Pacchioni,  33 

palatini,  238 
Glans  clitoridis,  480 

penis,  509 
Glisson's  capsule,  526 
Globus  major,  760 

minor,  760 
Glosso-epiglottic  folds,  243,  244,  254 
Glosso-pharyngeal  nerve,  41,  156,261, 

684 
Glottidis  rima,  245 
Glottis,  245 

muscles  actint;  on,  250 
Gluteal  region,  598 
Gluteus  maximus,  parts  seen  under,  599 

nerve,  inferior,  602,  607 
superior,  602 
Graafian  follicles,  522 
Groin,  dissection  of,  55S 
Gubernaculum  testis,  765 
Gyri  operti,  670 
Gyrus  fornicatus,  675 

H. 

Hamstring  muscles,  612-616 
Hamulus  of  cochlea,  750 
Hand,  dissection  of  palm,  338 

surface  marking,  338 
Hasner,  valve  of,  267 
Plavers,  gland  of,  641 
Heart  auricle,  left,  211 
right,  20s 

cavities,  thickness  of,  215 

chord;E  tendinese,  207 

endocardium,  205 

fibrous  rings  of,  213 

lymphatics  of,  213 

muscular  Hbers  of,  215 

musculi  papillares,  207 

nerves  of,  201 

openings,  size  of,  212 


Heart,  position  of,  177. 181, 303 

valves  of,  208 

veins  of,  21 3 

ventricles,  left,  21 1 
right,  207 

weight  of,  204 
Hdicotrema,  750 
Helix,  739 

Henle,  loi^>ed  tubes  of,  in  kidney,  539 
Hepatic  artery,  436 

duct,  439 
Hernia,  congenital,  418 

encysted,  419 

femoral,  565 

coverings  of,  570 
seat  of  stricture,  570 

ftinicular,  419 

infantile,  419 

inguinal,  anatomy  of,  414 
changes  in  old,  419 
direct,  417 
oblique,  416 
position  of  cord  in,  419 
seat  of  stricture,  419 
tunica  vaginalis,  419 

lumbar,  420 

of  ovary,  480 

umbilical,  420 

ventral,  420 
Herophilt,torcular,  34,  660 
Hesselbach's  triangle,  417 
Hey's  ligament,  564 
Highmorianum,  corpus,  762 
Hilton's  muscle,  247 
Hip-joint,  movements  at,  64I 
Hippocampus,  major,  690,  694 

minor,  689,  695 
Houston,  valves  of,  554 
Huguier,  canal  of,  747 
Humour,  aqueous,  736 

vitreous,  736 
Hunter's  canal,  5S2 
Hyaloid  membrane,  736 
Hydatids  of  Morgagni,  761 
Hymen,  480 

varieties  of,  480 
Hypogastric  plexus,  459 
Hypoglossi  ansa,  102,  125 
Hypoglossal  nerve,  41,  III,   119,  163, 

685 
Hypothena,  338 
Hyoides  os,  239 

basi-hyal,  239 

cerato-hyals,  239 
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Hyoides,  ligaments  of,  240 
thyro-hyals,  239 

I. 
Ileo-cxcal  valve,  553 

artery,  441 
Ileum,  course  of,  423 
Iliac  artery, 

common,  456 

external,  457 

internal,  494 

ligature  of,  457 

fascia,  453 

veins,  497 
Iliacus,  455 
Ilio  costalis,  275 

lumbar  artery,  412,  435 

tibial  band,  563 
Impressio  colica,  526 

renalis,  526 
Incisura  cerebelli  anterior,  704 

posterior,  704 
Incus,  745 

Infra  clavicular  triangle,  296 
Infra  orbital  artery,  67,  149 

nerve,  67 
Tnfundibuiiform  fascia,  41 1 
Infundibulum  of  brain,  703 

cochlea,  750 

heart,  207 
Inguinal  region,  413 

glands,  558 

hernia,  415 

nerves,  400 
Inion,  25 
Innominate  artery,  187 

veins,  182 
Interarticular       fibro-cartilages      (See 

Fibro-cartilages) 
Intercarotic  ganglion,  452 
Intercolumnar  fascia,  403 
Intercostal  arteries,  197,411 
anterior,  170 
collateral,  198 
dorsal,  1 98 
superior,  134,  1 36 

glands,  200 

muscles,  197 

nerves,  199 
Intercosto-humeral  nerves,  299 
Internal  ear,  747 
Interpleural  space,  173 
Intervertebral  fibro-cartilages,  284 
Intestine,  large,  course  of,  433,  552 


Intestine,  large,  relations  of,  426 
structure  of,  552 
small,  course  of,  423,  548 
structure  of,  549 
Intumescentia  gangliformis,  362 
Iris,  728 

arteries  of,  729 
nerves  of,  730 
structure  of,   728 
Iscbio-rectal-fascia,  486 
fossa,  467 

boundaries  of,  479 
Isthmus  faucium,  232 
Iter  a  tertio  ad  quartum  ventriculum, 
697,700 
ad  infundibulum,  699 


jaw,  lower,  ligaments  01,  155 
Jejunum,  course  of,  423 
Joints  (See  Articulations) 
Jugular  ganglion,  157,261 
vein,  anterior,  84 
I  external,  82 

internal,  loi 
I  posterior  external,  83 

K. 

Kerlcring,  valves  of,  549 
Kidneys,  536 

arteries  of,  451,  542 
;  capsule  of,  537 

'  cortical  siructiure  of,  537 

lymphatics  of,  543 

medullary  structure  of,  537 

nerves  of,  543 

pyramids  of,  537 

situation  of,  428, 444 

tubuli  uriniferi,  537 

veins  of,  452,  544 
,    Knee-joint,  arteries  of,  62 1 

ligaments  of,  642 

movements  of,  647 

nerves  of,  589 


I   Labia  majora,  479 

minora,  480 
;   Labial  arteries,  59 
i  nerves,  67,  153 
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Labium  cerebri,  676 

tympanicum,  751 

vestibulare,  751 
Labyrinth  of  ear,  747 
Lachrymal  gland,  71 

nerve,  69,  71 

sac,  S3,  267 
Lacunx  of  urethra,  509 
Lacus  lachrymalis,  50 
Lamina,  anterior,  of  cornea,  724 

posterior,  of  cornea,  725 

cinerea,  678 

cribrosa,  722 

fiisca,  722 

spiralis,  750 
ossea,  750 

supra-choroidea,  726 
Laminated  tubercle  of  cerebellum,  704 
Lancisi,  nerves  of,  687 
Larynx,  239 

arteries,  252 

cartilages,  240 

cavity,  245 

male  and  female,  253 

mucous  membrane  of,  244 

muscles,  248 

nerves,  252 

situation  of,  239 

upper  opening  of,  245 

ventricle  of.  247 
Laryngotomy,  107 
Lateral  sinuses,  36 

ventricles,  688 
I^tissimus  dorsi,  308,  354 
Lawrence  on  femoral  hernia,  510 
Leg,  dissection  of,  back,  617 

front,  588 
Lens,  crystalline,  738 

capsule  of,  738 

structure  of,  738 

suspensory  ligament  of,  738 
Lenticular  ganglion,  77 
Lieberkiihn's  glands,  550 
Ligamenia  alaria,  646 

annularia,  346 

vaginalia,  346 
Ligaments  of: 

accessory  of  shoulder,  384 

acromioclavicular,  inferior,  382 
superior,  382 

ankle,  anterior,  648 

lateral  external,  649 
internal,  648 

annular  anterior  e(  ankle,  590 


Ligaments  of: 

annular  external  of  ankle,  590 

internal  of  ankle,  590 

carptis  anterior,  343 

radios,  388 

posterior  of  wrist,  jftS 
anterior  carpal,  392 

common,  284 

elbow,  388 

wrist,  393 
arcuate,  external,  445 
'    internal,  445 
calcaneal!,  650 
astragalo-scaphoid,  650 
atlo-axoid,  anterior,  288 

posterior,  288 

between  occipital    bone   and 
atlas,  287 
bladder,  false,  465, 483 

true,  486 
Burns,  564 
calcaneo-scaphoid,  65 1 

interosseous,  653 

posterior,  6$  i 
calcaneo-cuhoid,  long,  652 

short,  652 

internal,  652 

superior,  652 

capsular,  286,  289 
carpo- metacarpal,  392 

dorsal,  392 
*  palmar,  392 

interosseous,  392 
carpus,  390 
central  of  cord,  712 
check,  287 
ciliary  of  eye,  728 
Colics',  403 
common,  anterior  vertebral,  284 

posterior  vertebral,  284 
conoid,  383 
coraco-acromial,  383 

clavicular,  383 

humeral,  384 
coracoid,  383 
coronary  of  knees,  646 

liver,  526 
costocolic,  431 

clavicular,  381 

sternal,  290 

transverse,  290 

vertebral,  289 
cotyloid,  640 
crico-arytenoid,  242 
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cricothyroid,  241 

crucial  of  knee,  645 

cruciata,  346 

cruciform,  288 

dehoid  of  ankle,  648 

dissection  of,  380 

elbow,  anterior  and  posterior,  386 

lateral  external,  387 
internal,  387 
falciform  of  Bums,  564 

liver,  427 

sacro-sciatic,  636 
femoral  (Hey's),  564 
gastro-phrenic,  431 
Uimbernat's,  403,  $66 
glenoid,  385 

of  fingers,  394 
Hey's,  564 
hip,  638 

capsular  of,  638 
hyo-epiglottic,  243 
hyoid  bone,  239 
ilio-femoral,  639 

lumbar,  635 
incus,  746 

interarticular  of  ribs,  289 
intercarpal,  391 
interclavicular,  380 
intermetatarsal,  653 
interosseous  of  cuneiform  bones, 

mterosseous  of  forearm,  387 

leg.  648 

tarsus,  650 
interspinous,  284 
intertransverse,  286 
ischio-capsular,  639 
jaw,  291 

internal  lateral  of,  155 
knee,  642 

latum  pulmonis,  171 
long  calcaneo-cuboid,  652 
lumbo-sacral,  635 
metacarpal,  392 
metacarpo-pbalangeal,  393 
metatarsal,  653 
metatarso-phalangeal,  654 
mucosum  of  knee,  646 
malleus,  744 
nucke,  286 
oblique  of  radius,  388 

sacro-iliac,  636 
ocdpito-atloid,  287 


Ligaments  of: 

occipito-axial,  287 
odontoid,  287 
orbicular  of  radius,  387 
ovary,  465,  521 
palpebral,  52 
palmar,  347,  390 
patella,  580,  642 
phalangeal  of  band,  394 
plantar,  long,  65 1 
posterior,  common,  284 

of  Winslow,  645 
Poupart's,  402,  566 
pterygo-maxillary,  57 
pubic,  638; 

sub-pubic,  638 
pubo- femoral,  639 
radio-carpal,  390 
ulnar,  388 
rhomboid,  381 
round  of  hip,  639 

liver,  427 

radius,  388 

uterus,  414,  465 
sacro  coccygeal,  635 
sacro-iliac  anterior,  636 

posterior,  636 

oblique,  636 
sacro-sciatic,  great,  636 

lesser,  637 
sacro-vertebral,  635 
scapulo  clavicular,  382 
shoulder-joint,  384 
spinal,  284 
stellate,  289 
sterno-clavicular,  380 
stylo-hyoid,  156 
stylo-maxillary,  87,  1 17 
subpubic,  638 
subfiava,  284 
supraspinous,  284 
suspensory,  of  lens,  738 

liver,  426 
penis,  509 

tarso-metatarsal,  653 
tarsus,  650 

temporo-maxillary,  291 
teres  of  hip,  639 
thyroarytenoid  inferior,  246 

superior,  246 
thyro-epiglottic,  243 
thyrohyoid,  240 
tibio-fibular  inferior,  648 

superior,  647 
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Ligaments  of: 

transveise,  of  6ngers,  340 
hip,  640 
knee,  646 
metacarpal,  378 
metatarsal,  654 

trapezoid,  383 

triangular  of  abdomen,  403 
perineum,  470 

urethra,  475 

uterus,  465 

Winslow,  615,  643 

wrist,  389 

Zinn,  52,  79 
Ligamenta  subflava,  284 
Ligamentum  denticulalum,  713 

mucosum,  646 

nuctue,  286 

patellae,  642 

pectinatum  iridis,  725 

posticum  Winslowii,  643 

spirale,  749 

suspensorium,  287  - 
Ligula,  702 
Limbus  spiralis,  751 
Linea  alba,  402,  408 

semilunaris,  405,  408 

splendens,  712 

transverse  of  fourth  ventricle,  687 
rectus,  408 
Linguoe  fraenum,  253 

dorsalis  artery,  122 
Ungual  artery,  115,  121 

glands,  254 

nerve,  121 
Lithotumy,  parts  divided  in,  476 

parts  to  be  avoided  in,  476 
Littri,  glands  of,  509 
Liver,  situation  of,  426,  524 

arteries  of,  528 

cells  of,  528 

coats  of,  526 

duels  of,  529 

fissures  of,  524 

functions  of,  530 

ligaments  of,  526 

lobes  of,  526 

lobules  of,  526 

l}niphalics  ol,  530 

nerves  of,  530 

plexus  of,  530 

structure  of,  526 

veins  of,  527 
I»bule  of  the  ear,  739 


Lobule,  paracentral,  673 
Lobulus  caudatns,  526 

centralis,  704 

quadratus,  526 

Spigelii,  432 
Locus  caeruleus,  702 

niger,  679 

perforatos  anticus,  678 

posticus,  679 

Longitudinal  sinus,  inferior,  36 

superior,  34 
Lower,  tubercle  of,  207 
Lumbar  aponeurosis,  355 

arteries,  435 

&scia,  272 

hernia,  420 

plexus  of  nerves,  460 
Lumbricales  of  hand,  348 

foot,  630 
Lungs,  221 

air-cells  of,  223 

arteries  of,  224 

contractibility,  221 

infundibula  of,  223 

lobes  of,  176 

lymphatics  of,  225 

nerves  of,  225 

position  and  form  of,  168, 176 

root  of,  constituents,  203 

shape  of,  221 

structure  of,  2l8,  222 

veins  of,  224 
Lunulse  of  valves,  210 
Luschka,  gland  of,  452 
Lymphatics,  heart,  213 

intestine,  551 

kidney,  543 

liver,  530 

lung,  225 

pancreas,  533 

parotid  gland,  64 

scalp,  30 

spleen,  536 

testis,  76s 

uterus,  516 
Lymphatic  glands,  cervical,  deep,  105 

superficial,  84 
Lyra  of  fornix,  693 


M. 


Macula  acustica,  754 
cribrosa,  748 
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MacnU  lutea,  732 

Magcndie,  forameo  of,  656,  701 

MaUou,  744 

ligaments  of,  746 
Malpighi,  pyramids  of,  537 
Malpighian  bodies  of  kidney,  543 

spleeo,  536 
Mammary  gland,  757 

arteries  of,  758 

lymphatics  of,  756 

internal  artery,  136,  170 
Mammilla,  757 
Marginal  convolution,  676 
Maiahatl,  vestigial  fold  of,  213 
Maxillary  artery,  external,  59 

internal,  147 

nerve,  inferior,  40,  15 1 
superior,  40,  250 

vein,  150 
Meatus  auditorius,  extemos,  740 

of  the  nose,  266 

oiinarios,  female,  480 
Meckel's  ganglion,  357 
Median  nerve,  320 

in  palm,  345 

vein,  325 
Mediastinum,  173 

anterior,  173 

middle,  173 

posterior,  173, 190 

superior,  174 

testis,  763 
Medulla  oblongata,  661 

anterior  pyramid,  662,  664 

fissures  of,  661 

grey  matter,  666 

lateral  tracts  of,  662,  665 

nuclei  of,  666 

olivary  bodies,  662,  665 
fasciculus,  666 

posterior  pyramids,  664,  666 

resiiform  bodies,  663, 665 

structure,  664 

septum  of,  666 
MeduUi-spinal  veins,  709 
Meibomian  glands,  51,  53 
Meissner's  plexus  of  nerves,  552 
Membrana  basilaris,  750 

iusca,  722 

limitans  of  retina,  734 

nictitaos,  50 

papillaris,  731 

sacciformis,  389 

tectoria,  753 


Membrana  tympani,  744 
arteries  of,  744 
flaccida,  744 
secundaria,  749 
Membrane,  of  aqueous  humour,  736 

arachnoid  of  brain,  655 
spinal  cord,  711 

Bruch,  727 

choroid,  725 

Corti,  752 

costo-coracoid,  296 

cricO' thyroid,  241 

Demours,  725 

Descemet,  725 

hyaloid,  736 

interosseous  of  forearm,  388 
leg,  648 

Jacob's,  734 

Reissner,  751 

thyro-hyoid,  240 

Schneiderian,  268 
Membranes  of  brain,  31,  655 

spinal  cord,  7(1 
Membranous  labyiintb,  753 

semicircular  canals,  754 
Meningeal  arteries,  38 

anterior,  38 

middle,  38, 148 

parva,  38 

posterior,  38,  123 

small,  148 
Mesenteric  artery,  inferior,  435,  441 
superior,  435, 440 

veins,  inferior,  443 
superior,  441 
Mesentery,  433 
Mesocolon,  ascending,  433 
descending,  433 
transverse,  430,  433 

sigmoid,  433 

rectum,  433,  488 
Metencephalon,  706 
Mitral  valves,  213 
Modiolus  of  cochlea,  749 
Mohrenheim's  fossa,  81 
Molar  glands,  58 
Monro,  foramen  of,  692 
Mons  Veneris,  479 
Monticulos  cerebelli,  704 
Morgagni,  sinus  of,  228 

hydatids  of,  761 
Morsus  diaboli,  520 
Motor  oculi  nerve,  39,  78 
Mouth,  muscles  of,  46 
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Movements  of  spine,  286 
Mailer,  fibres  of,  732 
Multifidus  spinse,  277 
Muscles : — 

abdominal  functions  of,  409 

nerves  of,  409 
aMuctor  hallucis,  628 
indicus,  378 

minimi  digit!  manus,  344 
pedis,  629 

pollicis,  343 
accelerator  urinae,  472 
accessorius  ad  sacro-Iumbalem,  275 

flexor,  630 
adductor  brevis  femoris,  576 

hallucis,  633 

longus,  S7S,  577 

magnus,  577 

pollicis,  344 
anconeus,  373 
antitragicus,  740 
aryteno-epiglottideus,  249 

inferior,  248,  252 

superior,  252 
arylenoideus,  249 
attollens  aurem,  27 
attrahens  aurem,  27 
azyjjos  uviiloe,  232,  235 
back  of,  271,349 
biceps  of  arm,  314 

thigh,  613 
biveiiter  cervicis,  276 
brachialis  amicus,  316 
brachio-radialis,  331 
buccinator,  57 
cervicalis  ascendens,  275 
ciliary,  728 
circumflexus,  233 
coccygeus,  494 
cochlearis,  749 
complexus,  276 
compressor  naris,  56 

sacculi  larvDgis,  247 

urethne,  476 

in  the  female,  482 
coraco-bracbialis,  316 
corrugalor  su|>ercilii,  50 
cremaster,  406 
cricO'ar)tenoideus  lateralis,  250 

posticus,  249 
crico-tliyroideus,  248 
crureus,  580 
cutaneous,  82 
dartos,  759 


Muscles : — 

deltoid,  359 
depressor  aUe  nasi,  56 

anguli  oris,  46 

labii  inferioris,  47 
diaphragm,  445 
digastricus,  108 
dilatator  naris  anterior,  56 

posterior,  56 
ejaculator  urina;,  472 
erector  clitorides,  480 

penis,  473 

spinse,  274 
external  sphincter  ani,  469 
extensor  brevis  digitorum,  594 

carpi  radialis  brevior,  371 
longior,  371 

carpi  ulnaris,  372 

communis  digitorum,  371 

indicis,  374 

longns  digitorum  pedis,  592 

minimi  digiti,  372 

ossis  met.  pollicis,  373 

primi  internodii  pollicis,  374 

secundi  internodii  pollicis,  374 

proprius  hallucis,  593 
flexor  accessorius,  630 

brevis  digitorum,  629 
hallucis,  632 
minimi  digiti  manus,  344 

pedis,  634 
pollicis,  343 

carpi  radialis,  327 
ulnaris,  329 

longus  digitorum  pedis,  623 

hallucis,  624 

pollicis,  336 

profundus  digitorum,  336 

proprius  hallucis,  624 

sublimis  digitorum,  329 
gastrocnemius,  619 
gemellus  inferior,  604 

superior,  604 
genio-hyoglossus,  119 

hyoideus,  116 
gluteus  maximus,  599 

medius,  600 

minimus,  601 
gracilis,  573 
helicis  major,  740 

minor,  740 
hy<^1ossus,  118 
hyoid  region,  97 
iliacus,  455 


I^^HE 

■C  ^1 

^^^^^                          ^^^1 

Bsdes:— 

MoKles:—                         ^^H 

ilio-costalis,  275 

opponens  pollicis,  343         ^H 

indicator,  374 

orbicularis  oris,  46                ^^ 

inferior  constrictor  of  pbtrynx,  324 

palpebrarum,  48            H 

infrahyoid  region,  97 

omo-hyoid,  90,  94,  356         ^m 

infra  spinatiis,  363 

relations  of,  95                ^H 

intercostal,  external,  I97 

palatoglossus,  235                 ^M 

internal,  197 

pharvngeus.  235             ■ 
palmaris  brcTis,  339              ^M 

interosseous  of  foot,  634 

of  hand,  378 

longus,  329                    ^M 

palmar,  379 

pectineus,  575                       ^1 

inlerspinales,  278 

pectoralis  major,  295            ^H 

interlransversales,  277 

minor,  302                     ^| 

iichioCBvernosus,  473 

perooeus  brevis,  595             ^M 

latifsimui  dorsi,  308,  354 

longus,  S9S,  63s           ■ 

laxator  tyni|iani,  746 

tertius,  592                     ^M 

levator  anguti  oris,  57 

plantaris,  619                         ^H 

scapulsc,  356 

plalysma  myuides,  81,  82,  394 

«»'.  493 

pop!  ileus,  622 

female,  513 

prevertebral,  282                    ^M 

glandular  thyroides,  104 

pronator  quadratus,  338        ^M 

labii  fnferioris,  48 

radii  teres,  327              ^M 

superioris  alxque  nasi,  56 

pcoas  magnus,  453                ^M 

proprias,  56 

parvus,  455                     ^ 

menti,  48 

ptcrygoideus  externus,  I45 

^^      palati,  233 

internus,  146                  ^_ 

^^m      palpehrx,  51.70,  75 

pyramidalis,  408                   ^M 

^^^T      prostata;,  493 

nasi,  SS                           fl 

uvul.x,  235 

pyiiformis,  602                       ^B 

Icvatores  costanim,  277 

quadratus  femorit,  605          ^M 

lingualis,  inferior.  255 

lumbonim,  456              ^M 

superficial,  253 

menii,  47                         ^M 

loQgissimus  dorsi,  275 

quadnceps  femoris,  579        ^B 

longus  colli,  282 

recti  of  the  eye,  70                ■ 

lumbricales  manus,  348 

rectus  abdominis,  407               ■ 

pedis,  630 

capitis  anlicus  major,  283 

masseter,  143 

minor,  283 

of  mastication,  143 

lateralis,  279                  ^ 

middle  constrictor  of  pharynx,  227 

posticus  major,  278        H 

mouth,  46 

minor,  278              H 

multifidus  spinnc,  277 

externus  oculi,  79          ^M 

mylo  byoideus,  1 15 

femoris,  579                   ^H 

nose,  of  the,  54 

interuus  oculi,  79          ^H 

ohiiquus  auris,  740 

infenor  oculi,  79           ^H 

extenius  abdominis,  400 

sternalis,  295                  ^^ 

inferior  oculi,  70,  80 

superior  oculi.  74          ^| 

capitis,  278 

retrahens  aurero,  27                ^M 

iDlemns  abdominis,  404. 

rhomboidciis  major,  356        ^^ 

superior  oculi,  70,  73 

minor,  356                     ^M 

capitis,  278 

risorius,  46                            ^M 

obturator  cxternus,  605 

rutatoresspiiLT,  277               ^H 

internus,  604 

sacrO'luinbalis,  275                ^H 

occtpito- frontalis,  26 

of  Santorini,  46           ^^^^t 

opponens  digici  minimi,  345 

573                ^^^^1 

67 

1 
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Muscles: — 

scalenus  snticns,  126 

medius,  126 

posticus,  126 
semi-membranosus,  61 5 
semi  spinalis  colli,  277 

dorsi,  277 
semi-tendiiloius,  613 
serratiis  magnus,  310,  358 

posticus  inrehor,  271 
superior,  271 
soleus,  620 
sphincter  ani  internus,  553 

iridis,  729 

vaginae,  482 

vesicae,  500 
spinalis  dorsi,  276 
splenius  capitis,  272 

colli,  272,  276 
stapedius,  746 
stemo-cleido  mastoideus,  88 

hyoid,  94 

thyroid,  94 
stylo-glossus,  119,  155 

hyoideus,  109 

pharyngeus,  155 
subanconeus,  366 
subclavius,  297 
subcostal,  197 
subcrureus,  580 
suhlimis  digitorum,  329 
subscapularis,  310,  364 
superior   constrictor   of    pharynx, 

227 
supinator  radii  brevis,  375 

longus,  331 
supraspinales,  278 
supraspinatus,  364 
temporal,  145 
tensor  fasciao  femoris,  577 

palati,  233 

tarsi,  54 
tympani,  746 
teres  major,  30.S,  363 

minor,  363 
thyro-arytenoideus,  250 

epigloliideus,  252 

hyoid,  95 
tibialis  anticus,  591 

posticus,  624,  63s 
trachelo-mastoid,  275 
tragicus  of  ear,  740 
transversalis  abdominis,  406 

colli,  275 


Muscles : — 

transversalis  pedis,  634 
transverso-spinalis,  277 
transversus  aoricnlse,  740 
perinei,  474 

deep.  47S 
trapezius,  352 
triangularis  stemi,  170 
triceps  extensor  cubiti,  324,  366 

femoris,  581 
of  ureters,  503 
uvulx  azygos,  232,  235 
vastus  externus,  580 

internus,  580 
zygomaticus  major,  48 
minor,  48 
Musculi  papillares,  207,  212 

pectinati,  205,  207 
Musculo-spiral  nerve,  324 
musculus  ciliaris,  49 
Mylo-hyoid  artery,  148 

nerve,  115,  153 

i  N. 

Nabothi  ovula,  518 
Nasal  fossae,  posterior  openings,  23 1 
boundaries,  266 
duct,  267 
muscles,  54 
Nasion,  25 

Naso-lobular  nerve,  56,  67,  75 
Nates  of  brain,  699 
Neck,  central  line  of,  96,  106 
'  cutaneous  nerves  of,  84 

dissection  of,  81 
{  lymphatics  of,  84 

1  surface  marking  of,  81 

triangles  of,  90 
anterior,  93 
carotid  inferior,  93 
superior,  93 
digastric,  93 
posterior,  91 
submaxillary,  93 
supra-clavicular,  91 
Nerves : 

abducens,  41 
abducens  oculi,  78,  683 
accessory  obturator,  461 ,  587 
acromial,  86,  294 
i  anterior  crural,  461,  586 

I  cutaneous  of  abdomen,  399 

1  tibial,  597 
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^B      Nerva : — 

Nerves: 

^B              Arnold's,  30,  160 

cutaneous  thigh,  middle,  562 

^H             aoijiiory,  41,  684,  75S 

dental,  anterior,  256 

^H              auriculo-parolidean,  85 

inferior,  153 

^H                      temporal,  29,  142,  153 

posterior,  256 

^H            auricular  branch  of  pneumogastric, 

descendens  noni,  95,  101,  120 

H                160 

dorsal,  198,  280,  350,  499 

^H                    posterior,  30,  124 

penis,  5 J2 

^H                     great,  84 

dura  mater,  31 

^H             axillary,  plexus  of,  306 

eighth  cranial,  41 

^H             l>ack,  culaneous  of,  279,  349 

origin  of,  684 

^H             Bell,  nerve  of,  310 

eleventh  cranial,  41,  261,  685 

^H             brachial  plexus.  138,  306 

external    cutaneous,   of    musculo- 

^H             buccal  branch  of  facial,  66 

spiral,  365 

^H                     inferior  maxillary,  152 

of  peroneal,  589 

^H             cilcaneo-plantar,  626 

of  thigh,  416,  561 

^H            cardiac  branch  of  pneumogrulric. 

laryngeal,  113 

^H                160,  195 

plantar,  632 

^H                   inferior,  166 

popliteal,  597 

^H                     middle,  166, 

respiratory,  of  Bell,  310 

^H                     superior,  1 66 

saphenous,  610,  617 

^H             carotid  of  glossO'phar}-ngeal,  157, 

superficial  petrosal,  45,  263 

H                 259 

facial,  38,  45,  64 

^H                     spheno-palatine  ganglion,  259 

cervical  branch  of,  86 

^H              Cauda  equina!,  713 

in  skull,  262 

^H             cervical,  acromial  branch  of,  86, 294 

origin  of,  683 

^H                     posterior  branches  of,  350 

fifth  cranial,  39 

^H                    superficial,  86 

origin  of,  682 

^H                    plexus,  deep,  125 

sacral,  497 

^H            cervico  facial,  64,  66 

first  cranial,  38,  264,  680 

^H             chorda  tympani,  154,  263,  747 

origin  of,  680 

^H             ciliary,  lon^,  75 

lumbar,  460 

^B                          short,  77 

fourth  cranial,  39,  69,  71 

^H            circumflex,  308,  359,  361 

pair,  origin  of,  682 

^H             clavicular,  86,  294 

sacral,  469,  497 

^H             cochlear,  756 

frontal,  68,  70 

^B             coccygeal,  280,  498 

genital    branch    of  genito  crural. 

^H                    posterior  branch  of,  350 

460,  562 

^H            communicans  noni,  95,  101,  125 

genito-crural,  460 

^V             communicans  peronei,  597,  609 

crural  branch  of,  461,  562 

^H             cornea,  nerves  uf,  725 

glossopharyngeal,   41,    15b,  261 

^K             coronary,  anterior,  203 

carotid  branches  of,  157.  259 

^H                            posterior,  203 

lingual  branches  of,  157 

^^^^^  cranial,  exit  of,  38 

origin  of,  684 

^^^^B           at  base  of  skull,  261 

pharyngeal  branches  of,  157 

^^^^^P           origin  of,  680 

tonsillar,  157,499 

^^^^^    crural  branch  of  genito-crural,  461, 

gluteal,  inferior,  602,  606 

■                562 

superficial,  602 

^H             cutaneous  of  chest,  294 

superior,  499,  602 

^H                      forearm,  313,  325,  368 

great  sciatic,  499,  606,  609,  616 

^^^^_^           neck,  84 

occipital,  30,  279 

^^^K           thigh,  461.588 

gustatory,  121.  154 

^^^^H                    external,  561,  562 

hypoglossal,  41,  119,  163 

^^^^1                                   562 

origin  of,  685 

• 
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Nerves : 

ilio-hypogastric,  399,  410,  460 
ilio-inguinal,  400,  410,  460 

inguinal  branch  of,  562 
incisor,  153 
inferior  dental,  153 

ba.-morrhoidal,  479 

laryngeal  or  recurrent,  194 

maxillary,  40,  151 

pudendal,  470 
infra-maxillary  of  facial,  66 

orbital  of  facial,  66 

of  superior  maxillary,  67 

trochlear,  66,  74,  75 
intercostal,  199,  409 

abdominal,  200 

anterior  culaneous   branches, 
294 
intercosto-humeral,  299 

lateral,  cutaneous  of,  294 

pectoral,  199 
internal  cutaneous,  of  arm,  294, 

3" 

thigh,  562 

plantar,  632 

popliteal,  609 

branches  of,  610 
interosseous  anterior,  336 

posterior,  376 
iris,  730 

Jacobson's  or  tympanic,  261 
labial,  67,  153 
laclirymal,  69,  71 
l.ancisi,  6S7 
kidney,  543 
laryngeal,  external,   113,  160 

inferior,  162,  195,  251 

inferior  or  recurrent,  162 

internal,  1 13,  160 

recurrent,  162,  295,  252 

superior,  113.  I()0,  252 
lateral  culaneous,  of  abdomen,  399 
lesser  cutaneous,  of  arm,  31 1 
lingual  121,  154 

aof  glosso-pliarynj;eal,  157 
long  or  inferior  pudendal,  470,607 

saphenous,  587 
*  lonj^us  colli,  140 
liver,  5S2 
lumbar,  280 

plexus  of,  460 

posterior  branches  of,  350 

sympathetic,  458 
lumbo-sacral,  497 


Nerves: 

malar  branch  of  superior  maxil- 
lary, 68,  80 
malar,  of  facial,  65 
maxillary  inferior,  151,  683 

superior,  256,  683 
median,  320,  335 

cutaneous  branch  of,  336 

digital  branches  of,  345 

in  the  palm,  345 
mental,  68, 153 
masseteric,  15 1 
motor  oculi,  39,  78 

origin  of,  682 
musculo-cutaneous,  of  arm,  321 
foot,  597 

spiral,  324,  325 
mylo-hyoid,  153 

hyoidean,  115 
nasal,  67,  74 

septal  branch  of,  74 

superior,  259 

upper,  259 
naso-lobular,  56,  67,  75 

palatine,  259 
neck,  culaneous  of,  84 
nervi  molles,  60 
ninth  cranial,  41,  261 

origin  of,  684 
noni  communicantes,  101,  125 
obturator,  461,  5S7 

accessor)',  461 

intcrnus,  49S 
occipital,  great,  30,  279 
small,  30,  8s 
olfactory,  38,  270 

origin  of,  680 
ophthalmic,  39,  70,  6S3 
optic,  30,  75 

origin  of,  682 
orbital   branch  of  superior  maxill- 
ary, 67,  80 

malar  branch  of,  63,  So 
ovarian,  523 
palatine,  anterior,  258 

external,  259 

nasal  branches  of,  259 

naso-,  259 

posterior,  259 
palpebral,  67 
palmar  branch  of  median,  336,  339 

of  ulnar,  336.  339 
pancreas,  533 
pars  intermedia,  683 
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^■Nerves: 

Nerves : 

^H          perineal,  469 

sixth  cranial,  origin  of,  683 

^B          peroneal,  589,597,  609 

small  occipital,  30,  85 

^m                  external  cutaneous,  branch  of. 

sciatic,  499,  6o(> 

■                      589 

superlicial  |>etrosal,  44,  261 

^H          pes  anserinui,  45,  64 

in  sphenoidal  fissure,  42 

^H          petrosal,  etlemal,  263 

sphenoethmoidal,  76 

H                   great,  259 

spinal  accessory,  91,  162,  355 

^H                   small,  superficial,  44,  261 

origin  of,  685 

^H           pbarynijeal,  359 

spinal,  posterior  branches  of,  350 

^H                   of  gUisso-|iharyngeal,  157 

splanchnic,  great,  196                                  , 

^B                   of  pncumogastric,  160 

lesser,  196 

^M           plirenic,  135,  I27 

smallest,  I96 

^M                   in  cliesi,  189 

spleen,  536 

^B           plantar,  external,  632 

sternal,  86,  294 

^H                   internal,  632 

subclavius,  139 

^H           pneumOKastric,  41,  194,  159,  262 

suboccipital,  264,  279 

^H                  auricular  branch  of,  30 

cutaneous  branch  of,  30 

^H                  in  the  chest,  194 

subscapular,  307 

^V                  course  of,  194 

superior  gluteal,  499,  602 

^H                   origin  of,  6S4 

maxillary,  40,  256 

^M           popliteal,  extenmt,  589,  597 

supra  clavicular,  86,  294 

^H                   internal,  609 

maxillary  branch  of  facial,  66 

^H           porlio  dura,  45,  64,  683 

orbital,  29,  66,  70 

^H           poderior  auricular,  30,  64 

scapular,  140,  357,  364 

^H                  branches  of  spinal,  279 

trochlear,  29,  66,  70 

^H                  interosseous,  376 

sympathetic,  aNIomen,  458 

^H                  scnpular,  356 

cervical,   163 

^V                  tihial,  626 

in  the  chest,  195 

^H                   thoracic,  310 

in  the  pelvis,  500 

^H          pterygoid,  151 

temporal  branch  of  superior  max- 

^m          pudendal,  inferior  or  long,  470,607 

illary,  30,  68,  81 

■           pudic,  479,  499 

deep  anterior,  1 5 1 

^M          pulmonary   branches  of   pneumo- 

posterior,  151 

^M              gaMric,  195,  225 

branches  of  facial,  29,  65 

■           radial,  333,  368 

middle,  151 

^1          recurrent  ur  inferior  laryngeal,  162, 

temporo-facial,  30,  64 

■              195 

malar,  30,  68 

^H          rhomboid,  140 

tenth  cranial  nerve,  41,  159,  I94> 

^H          sacral,  280, 497 

261 

^H                  fourth,  469 

origin  of,  684 

^H                 (ilexus,  branches  of,  498 

testis,  765 

^H                          posterior  branches  of,  350 

third  cranial  nerve,  39,  78 

^B          saphenous,  long,  587,  589 

origin  of,  682 

^V                   short,  610,  617 

thoracic  anterior,  298    ^ 

^H           scaleni,  140 

Kisterior,  140,  310 
tonsi  lar  of  glo-iso-pharyngeal,  157 

^M         scalp,  «r,  28 

^M          second  cranial,  39,  75 

trigeminal,  origin  of,  682 

^H                   origin  of,  682 

trochlear,  of  orbit,  70,  74,  682 

^H                  cervical,  265,  280 

trochlejiris,  39 

^M          seventh  cranial,  41,  64,  262 

tympanic,  261 

^H                   origin  of,  683 

twelfth  cranial,  41,  119,  163 

^M          shoulder,  cutaneous  of,  359 

origin  of,  685 

^H          sixth  cranial,  41,  78 

nlnar,  323,  335 
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Nerves: 

ulnar,  deep  palmar  braocb  of,  349 
dorsal,  cutaneous  of,  368 
in  the  palm,  342 
deep,  349 

uterus,  516 

vestibular,  756 

Vidian,  259 

Wrisberg,  300,  31 1, 366 
Nervi  molies,  60 
Nodule  of  cerebellum,  704 
Nose,  arteries  of,  59,  265,  270 

cartilages  of,  265 

dissection  of,  265 

interior  of,  266 

meatus  of,  266 

mucous  membrane  of,  268 

muscles  of,  54 

nerves  of,  265,  270 

septum  of,  265 

veins  of,  270 
NUck,  canal  of,  466 
Nympbx,  480 


Obex,  702 

Obturator  artery,  496,  587 
abnormal,  496 

externus,  605 

fascia,  486 

internus,  604 

nerve,  461,  587 

accessory,  461,  587 
Obli()uus  externus,  400 

inferior,  70,  80,  278 

internus,  404 

superior,  70,  278 
Occipital  artery,  27,  122 

sinus,  38 

nerve,  great,  30,  279 
small,  30,  85 

vein,  27,  123 
Occipito-atlold  ligaments,  287 

axial  ligaments,  287 

frontalis,  26 
Odontoid  ligaments,  287 
Oculi  tendo,  48 

tutamina,  50 
CEsophageal  arteries,  aoo 

glands,  194 

plexus,  195 
(Esophagus,  193 

structure  of,  194 
Olfactory  bulb,  38 


!  Olfactory  cells,  270 

origin  of,  680 

nerves,  270 
Omentmn,  gastio-colic,  430, 434 
hepatic,  430,  434 
iq>lenic,43l 

great,  430,  434 
cavity  of,  431 

lesser,  430 
Openings  for  aorta  in  diaphragm,  446 

vena  cava  in  diaphragm,  447 

oesophageal  in  diaphragm,  447 

of  heart,  212 
I  upper,  of  thorax,  169 

Operculum,  670 
Ophthalmic  artery,  76 

ganglion,  77 

nerve,  39,  70 

veins,  77 
Optic  nerve,  39,  75,  682 
Ora  serrata,  731 

structure  of,  736 
Orbicularis  oris,  46 

palpebrarum,  48 
Orbit,  dissection  of,  67 

contents  of,  70 

fascia  of,  69 

nerves  at  back  of,  44 

periosteum  of,  68 
Organ  of  Corti,  752 

Giraldis,  764 

Rosenmiiller,  523 
Os  hyoides,  239 
Ossicula  auditis,  744 

ligaments  of,  746 
Ostium  abdominale,  520 

externum  of  uterus,  520 

internum  of  uterus,  520 

internum  of  Fallopian  tube,  520 
Otic  ganglion,  259 

branches  of,  259 
Otoliths,  754 
Ovaries,  $21 

arteries  of,  435-451 

position  of,  521 

structure  of,  521 
Oviducts,  521 
Ovula  of  Naboth,  518 
Ovum,  523 


Pacchionian  bodies,  33 
Palate,  glands  of,  238 
I  hard,  238 
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Palate,  pillan  of,  233 

soft,  232 

muscles  of,  233 
Palati  circumflexus,  233 

levator,  233 

tensor,  233 

vduro  pendulum,  232 
Palatine  anery,  ascending,  115 

descending,  149 
Palmar  arch,  deep,  349 

superficial,  340 

profunda  artery,  349 
Palpebne,  51 

cartilages  of,  53 

conjunctiva  of,  51 
FampiDiform  plexus,  765 
Pancreas,  532 

duct  of,  533 

functions  of,  533 

lesser,  533 

lymphatics  of,  533 

position  of,  428 

relations  of,  443 

structure  of,  533 

vessels  of,  533 
Papilla  lachrymalis,  50 
Papillae  circumvallatae,  254 

filiformes,  254 

fungiformes,  254 
Parepididymis,  764 
Parotid  gland,  61 

duct,  57,  63 

relations  of,  62 

structure  of,  62 

structures  in,  63 
Farotidis  glandula  socia,  63 
Parovarium,  523 
Pars  ciliaris  retinx,  731 
Pecquet,  cistern  of,  192 
Pectiniforme,  septum,  511 
Pedis  dorsal  artery,  594 
Pelvic  fascia,  484 

female  viscera,  512 

male  viscera,  486 
Pelvis,  contents  of  female,  465 
male,  462 

side  view  of  female,  512 
male,  484 
Penis,  509 

bulb  of,  510 

artery  of,  511 

cervix  of,  509 

corotu  glandis,  509 

corpiu  caveraosum,  510 


Penis,  corpus   cavemosum,  artery  of, 
511 
spongiosum,  510, 512 
cms,  510 

dorsal  artery  of,  51 1 
erector,  473 
glans,  509 

glandulse  Tysonii,  509 
belicine  arteries  of,  5 1 1 
lymphatics  of,  512 
nerves  of,  512,  479 
vessels  of,  512 
Perforating  arteries  of  thigh,  584 
Pericardium,  178 

objects  seen  on  opening,  181 
structure  of,  179 
vestigial  fold  of,  181 
Perilymph,  754 
Perineum,  female,  479 
male,  465 
boundaries  of,  467 
cutaneous  nerves  of,  469 
raphi  of,  467 
tendinous  centre  of,  470 
triangular  ligament  of,  475 
parts  between,  476 
surgery  of,  475 
Perineal  arteries,  superficial,  470 
(ascia,  deep,  470 

superficial,  470 
transverse  muscle,  474 
deep  muscle,  475 
Peritoneum ,  429 
course  of,  430 
lesser  cavity  of,  431 
parts  covered  by,  431 
partially  by,  431 
uncovered  by,  431 
reflections  of,  466 
Peroneal  artery,  625 

anterior,  625 
nerve,  589, 597 
Pes  anserinus,  45,  64 
Petit,  canal  of,  737 
Petrosal  ganglion,  261 
nerve,  lesser,  44,  259 

superficial  external,  45 
small,  261 
great,  44,  259 
sinuses,  inferior,  37 
superior,  37 
Peyer's  glands,  550  ^  •■ 

Pharyngeal  aponeurosis,  22&;''229 
artery,  ascending,  124,  158 
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Pharyngeal  fascia,  226 

veins,  1 24 

venous  plexus,  227 
Pharynx,  225 

constrictors  of,  227 

mucous  membrane  of,  230 

openings  into,  230 
Phrenic  nerve,  125,  127 

in  chest,  189 

differences  of,  189 
Pia  mater  of  brain,  656 

spinal  cord,  712 
Pineal  body,  699 

peduncles  of,  699 
Pinna  of  ear,  739 

ligaments  of,  740 

structure  of,  739 

muscles  of,  740 
Pisiform  bone,  390        .  , 
Pituitary  body,  678 
Plantar  artery,  external,  631 
Internal,  630 

nerve,  external,  632 
internal,  632 

fascia,  627 
Plantaris,  619 
Platysma  myoides,  82 
Plexus  of  nerves,  Auerbach's,  551 

brachial,  138,  306 

cardiac,  deep,  20t 
superficial,  202 

carotid,  44,  164 

cavernous,  44.  1 64 

cervical,  su]>erficial,  84 
deep,  1 25 

cceliac,  459 

coronary,  anterior,  203 
posterior,  203 

diaphragmatic,  459 

gastric,  459 

gula;,  194 

hemorrhoidal,  500 

hepatic,  459 

hypogastric,  459 

infra-orbital,  66 

lumbar,  460 

Meissncr's,  552 

mesenteric,  551 
inferior,  459 
superior,  459 

■  esophageal,  159,  194 

ovarian,  459 

pampiniform,  451,  523,  765 

patellar,  589 


Plexus,  pelvic,  500 

pbuyngeal,  227 

prostatic,  500 

pterygoid,  150 

pulmonary,  225 

renal,  459 

sacral,  498 

solar,  458 

spermatic,  459 

splenic,  459 

superficial  cardiac,  202 

suprarenal,  459 

sympathetic  of  abdomen,  aoi 

uterine,  500 

vaginal,  500,  513 

of  veins,  interlobular,  527 

vesical,  500 

vesico-prostatic,  486 
Pleura,  171 

outlines  of,  176 

cavity  of,  171 
Plica  semilunaris,  50,  719 
Pneumogastric    nerve,  41,    159,  262, 
6S4 
in  chest,  194 

ganglia  of,  262 

auricular  branch  of,  30 
Pomum  Adami,  240 
Pons  hepatis,  525 

Tarini,  679 

Varolii,  667 
Popliteal  artery,  611,  621 

nerve,  external,  587,  589 
internal,  609 

space,  608 

vein,  611,  622 
Popliteus,  622 
Poms  opticus,  722,  731 
Portal  fissure,  525 
Portio  dura,  45,  64,  683 

mollis,  683 
Pouch  of  Douglas,  431 

recto- vaginal,  431 
vesical,  463 
Pouches,  laryngeal,  247 
Poupart's  ligament,  402,  566 
Precordial  region,  177 
Prepuce,  510 
Prevertebral  muscles,  2S2 

fascia,  87 
Processus  cochleariformis,  743 
Promontory  of  tympanum,  743 
Prosencephalon,  706 
Prostate,  492 
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Prostate,  arteries  of,  506 

lobes  of,  504 

lymphatics  of,  506 

nerves  of,  506 

position  of,  492 

relations  of,  492 

sinus  of,  S04 

structure  of,  50$ 

veins  of,  506 
Psoas  fascia,  453 

magnus,  453 

parvus,  4SS 
Pterygo-palatine  artery,  I49 

maxillary  ligament,  $7 
region,  141,  145 
Padendal,  inferior,  nerve,  470,  607 
Pudenda,  479 
Pudic  artery,  internal,  478,  497, 607 

nerve,  479,  499 
Pulmonary  artery,  200,  218 

nerves  of  pneumogastric,  195,  225 

valves,  208 
Pulmonis  hilum,  176 
Puncta  lachrymalia,  50,  53 
Pupil,  728 
Pylorus,  545 
Pyramid,  anterior,  of  tympanum,  743 

posterior,  of  tympanum,  743 

cerebellum,  664 


Quadratus  lumborum,  456 


Radial  artery,  331 

at  back  of  wrist,  377 
in  palm  of  band,  348 

nerve,  333,  368 

vein,  313,  325 
Ranine  artery,  122 

vein,  122 
Ranula,  155 

Keceptaculum  chyli,  192,  448 
Recess,  lateral  of  fourth  ventricle,  701 
Recto-vaginal  pouch,  466 
Recto-vesical  fascia,  486 

pouch,  463 
Rectum,  425,  553 

ampulla  of,  488 

arteries  of,  489 

course  of,  463 

digital  examination  of,  488 
68 


Rectum,  folds  in,  554 

relations  of,  487 
Rectus  femoris,  579 
I   Region,  precordial,  177 
Regions  of  abdomen,  395 
Reil,  fillet  of,  665 

island  of,  670 
Reissner,  membrane  of,  751 
Restiform  bodies,  663,  665 
Rete  testis,  763 
Retina,  731 

arteria  centralis  uf,  76 

cones  and  rods  of,  734 

structure  of,  732 
Ribs,  movements  of,  291 
Rima  glottidis,  245 
Ring,  abdominal  external,  403 
internal,  41 1 

femoral,  567,  569 

fibrous,  of  heart,  213 
Rivini,  notch  of,  744 
Rivinus,  ducts  of,  120 
Rolando,  arciform  fibres  of,  662,664 

llssure  of,  670 

funiculus  of,  663 

tubercle  of,  663 
Rosenmilller,  organ  of,  523 
Rugx  of  vagina,  5 14 
Ruyscbiana  tunica,  726 


Sac,  lachrymal,  53,  267 

of  omentum,  434 
Saccule  of  vestibule,  754 
Sacculus  laiyngis,  247 
Sacro-lumbalis,  275 

iliac  articulation,  636 
Santorini,  cartilages  of,  242 

fissures  of,  739 

muscle  of,  46 
Saphena,  external  vein,  617 

internal  vein,  560 
Saphenous,  external  nerve,  610 

opening,  564 

posterior  vein,  617 
Scala  media,  750 

tympani,  750 

vestibuli,  750 
Scalp,  dissection  of,  2$ 

arteries  of,  27 

lymphatics  of,  30 

nerves  of,  28 

veins  of,  28 
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Scaleni  muscles,  126 
Scapula:  artery,  dorsalis,  305 
Scapular  artery,  posterior,  136,  357 
supra,  13s,  364 

vein,  posterior,  136 
Scarpa,  liquor  of,  755 

triangle  of,  572 
Schlemm,  canal  of,  725 
Scbneiderian  membrane,  268 
Sciatic  artery,  497,  607 

nerve,  great,  499,  606,  6og,  616 
small,  499,  606 
Sclerotic  coat  of  eye,  721 
structure  of,  721 
Scrotum,  759 

dartos  of,  759 

lymphatics  of,  760 

septum  of,  759 

vessels  of,  760 
Semicircular  canals,  748 
Semilunar  cartilages  of  knee,  644 

ganglia,  445,  458 

valves,  208 
Semimembranosus,  615 
Semispinalis  colli,  277 

dorsi,  277 
Semitendinosus,  613 
Sensory  nerves  of  face,  66 
Septum,  artery  of  nasal,  59 

auricularuni,  205 

lucidum,  691 

narium,  266 

pectiniforme,  511 

scroti,  759 

tongue,  255 

transversum,  755 

ventriculorum,  207 
Serratus  roagnus,  310,  358 

posticus  inferior,  271 
superior,  271 
Seventh  cranial  nerve.  41,  64,  683 
Sheath,  axillary  vessels,  297 

femoral  vessels.  56S 

rectus  muscle,  408 
Sheaths  for  extensor  tendons  of  hand, 

369 
Sheaths  for  flexor  tendons  of  band,  346 
Shoulder,  cutaneous  nerves  of,  359 

joint,  384 

movements  of,  385 

muscles  in  relation  with,  3S5 

synovial  membrane  of,  385 
Sigmoid  flexure  of  colon,  424 
Sinus  circularis  iridis,  725 


Sinus  coronary,  312,  213 
Morgagni,  228 
pocularis,  504 
prostaticos,  504 
venous,  cavernous,  36,  41 
circular,  37 

coronary  of  heart,  212 
dura  mater,  33 
lateral,  36 
longitudinal,  inferior,  36 

superior,  34 
occipital,  38 
petrosal,  inferior,  37 

superior,  37 
straight,  36 
transverse,  37 
venosus,  205 
Sinuses,  great,  of  aorta,  186 

Valsalva,  186,  aio 
Sixth  cranial  nerve,  41,  78,  683 
Small  intestines,  549 
Socia  parotidis,  glandula,  63 
Soemmering,  foramen  of,  732 
Solar  plexus,  458 
Soleus,  620 

Space,  interpleural,  173 
popliteal,  608 
subdural,  31 
Spaces  of  Fontana,  725 

subarachnoid,  655 
Spermatic  cord,  413,  764 
arteries  of,  41 3,  764 
lymphatics  of,  414 
nerves  of,  414 
veins  of,  413 
Sphenoidal    fissure,  structures  passing 

through,  42 
Spheno-palatine  artery,  150 
ganglion,  257 

branches  of,  258 
Spigelii  lobulus,  526 
Spinse  rotatores,  277 
Spinal-accessory  nerve, 41 ,  91 , 1 62, 355, 
684 
cord,  708,  713 

arteries  of,  718 
central  canal  of,  716 
fissures  of,  714 
functions  of,  718 
membranes  of,  7 1 1 
structure  of,  715 
lateral  artery  from  vertebral,  135 
nerves,  origin  of,  716 
Spine,  ligaments  of,  284 
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Spine,  movements  of,  286 
Splanchnic  nerves,  196 

great,  196 

lesser,  196 

smallest,  196 
Spleen,  534 

artery  of,  437,  535 

functions  of,  536 

lymphatics  of,  536 

Malpighian  corpuscles  of,  536 

nerves  of,  536 

omenta  of,  534 

pulp  of,  535 

relations  of,  428 

tunics  of,  534 

veins  of,  438,  536 
Splenium  of  corpus  callosum,  687 
Splenius  capitis,  272 

colli,  272 
Stapedius,  746 
Stapes,  746 
Stenon's  duct,  63 
Sterno-masloid  muscle,  88 

artery,  middle,  112 
superior,  123 

parts  beneath,  97 
Stilling,  canal  of,  757 
Stomach,  544 

relations  of,  422 

structure  of,  545 
Straight  sinus,  36 
Strix  acusticae,  702 

Uterales,  687 

longitudinales,  687 

medullares,  702 
Stylo-glossus,  119,  155 

pharyngeus,  155 
Slylo-hyoid  ligament,  156 

muscle,  109 
Stylo  maxillary  li};ament,  87,  II 7 
Subarachnoid  fluid  of  brain,  655 
^     of  spinal  cord,  711 

spaces  of,  655 
Subclavian  artery,  left,  130,  188 

right,  128 

ligature  of,  131 

triangle,  91 

vein,  138 
Subdural  space,  31 
Sublingual  artery,  122 

gland,  120 
Suboccipital  nerve,  264,  279 

triangle,  278 
Submaxillary  ganglion,  121 
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Submaxillary  gland,  no 

triangle,  108 
Subperitoneal  fat,  412 
Subscapular  artery,  304 

nerves,  307 
Siibscapularis,  310,  364 
Sulci  of  brain,  669 
Sulcus  s]>iralis,  751 
Supra  clavicular  nerves,  91 

triangle,  91 
Supra-hyoid  aponeurosis,  109 
Supra-renal  capsules,  543 

arteries  of,  544 

nerves,  544 

relations  of,  429 

structure  of,  544 
Supra-orbital  artery,  27,  76 

nerve,  29,  66,  70 
Supra-scapular  artery,  135,  364 

nerve,  140,  364 

vein,  136 
Supra-trochlear  nerve,  29,  66,  70 
Supra-spinales,  278 
Supra-spinous  ligament,  284 
Sylvius,  aqueduct  of,  700 

fissure  of,  669 
Sympathetic  nerves : 

cervical,  163 

cranial,  164 

lumbar.  458 

nervi  molles,  60 

pelvic,  500 

thoracic,  195 
Symjihysis  pubis,  636,  637 

sacro-iliac,  636 

T. 


'   Taenia,  fourth  ventricle,  702 
i  hippocampi,  693 

Toenia  semicircularis,  688,  693 
'   Tarsal  cartilages  and  ligaments,  52 
Tarsi,  tensor,  54 

Tarsus,  synovial  membranes  of,  653 
Tectorial  membrane,  753 
Tegmentum,  679 
'   Tela  choroidea,  inferior,  657 

Temporal  artery,  141 
i  superficial,  27 

deep,  148 
fascia,  143 
muscle,  145 
nerves,  deep,  151 
I  veins,  I41 
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Temporal  veins,  superficial,  27 
Temporo-facial  nerve,  64 
Temporo-maxillary  ligaments,  291 
Tendo  Achillis,  620 

palpebrarum,  48 
Tenon,  capsule  of,  69,  79,  720 
Tenth  cranial  nerve,  41,  159,  194,  684 
Tentorium  cerebelli,  33 
Teres  major,  308,  363 

minor,  363 
Testes  cerebri,  700 

muliebres,  521 
Testis,  760 

arteries  of,  760 

coverings  of,  761 

descent  of,  765 

gubernaculum,  765 

lymphatics  of,  765 

mediastinum,  762 

nerves  of,  765 

structure  of,  762 
Thalamencephalon,  796 
Thalami  optici,  6g6 
Thebesii  foramina,  206 

valve,  206,  213 

veins  of,  206,  2 1 3 
Theca  vertebralis,  713 
Thena,  338 

Third  cranial  nerve,  39,  78,  682 
Thoracic  aorta,  184 
Thoracic  artery,  alar,  301,  304 
long,  304 
superior,  297,  304 

nerves,  anterior,  298 
posterior,  140,  310 
Thoracic  duct,  1 92 
Thoracico-acroroialis  artery,  297,  304 
Thorax,  base  of,  169 

dissection  of,  167 

osseous  measurements,  167 

upper  openings  of,  169 
Thymus  gland,  169 
Tliyro-arytenoideus,  250 
Thyro  epiglottideus,  252 
Thyrohyoid,  95 
Thyroid  artery,  superior,  112 

body,  103 

inferior,  135 

vein,  112 

cartilage,  240 

gland,  103 

isthmus,  103 

arteries  of,  104 

lymphatics  of,  104 


Thyroid,  nerves  of,  104 

structure  of,  105 

veins  of,  104 
Tibial  artery,  anterior,  593 
posterior,  625 

nerve,  anterior,  597 
posterior,  626 
Tibialis  antictis,  591 

posticus,  624,  635 
Tomentum  ceretii,  656 
Tongue,  118,  253 

arteries  of,  255 

dorsum,  253 

foramen  cecum  of,  253 

glands  beneath,  255 

mucous  membrane  of,  253 

muscular  fibres  of,  255 

nerves  of,  256 

papilln:  of,  253 

raphi  of,  253 

septum  of,  25s 
Tonsillar  artery,  1 1 5 
Tonsils,  235 

Torcular  Herophili,  34,  660 
Trachea,  2l8 

cartilages  of,  219 

elastic  tissue,  220 

glands  of,  220 

mucous  membrane  of,  220 

muscular  fibres  of,  220 

relations'of,  218 
Tragus,  739 
Transverse  sinus,  37 
Transversalis  fascia,  410 

abdominis,  406 
Trapezium  of  pons  Varolii,  667 
Trapezius,  352 
Triangle,  carotid  inferior,  93 
superior,  93 

digastric,  108 

elbow,  327 

Hesselbach's,  417  ^ 

infraclavicular,  296 

neck,  anterior,  93 
posterior,  91 

occipital,  91 

Scarpa's,  572 

subclavian,  91 

submaxillary,  93,  loS 

suboccipital,  278 

supraclavicular,  91 
Triangular  ligament  of  abdomen,  403 

perineum,  470 
Triangularis  sterni,  170 
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Triceps  extensor  cubiti,  324,  366 

femoris,  58 1 
Tricuspid  valves,  208 
Trifacial  nerve,  39,  682 
Trigonum  vesic;e,  502 
Trochlea  of  orbii,  70 
Trochlearis  nerve,  39,  682 
Tube,  Eustachian,  237,  743 

Fallopian,  465,  520 
Tuber  annulare,  667 

cinereum,  678 
Tubercula  quadrigemina,  699 
Tnberculum  acusticum,  702 
Tubes,  bronchial,  219 
Tunica  albuRinea,  761 

Ruyschiana,  726 

vaginalis,  761 

vasculosa,  762 
Tutamina  oculi,  50 
Twelfth  cranial  nerve,  41,  119,  163 
Tympani  laxator,  746 

membrana,  742 

tensor,  746 
Tyni|)anic  nerve  of  facial,  261 

glossopharyngeal,  261 
Tympanum,  742 

arteries  of,  744 
Tyson's  glands,  509 

U. 

Ulnar  artery,  334 
nerve,  323,  335 
in  palm,  342 
deep,  in  hand,  349 

veins,  313.  325 
Umbilical  hernia,  420 
Umbilicus,  408 
Urachus,  421 
Ureter,  491 

course  of,  491 
muscles  of,  503 
orifices  of,  503 
relation  of,  444 
Urethra,  female,  481 
male,  506 

bulbous  portion  of,  508 
fossa  navicularis  of,  508 
lacun.T  of,  509 
male,   membranous   part  of,  493, 

507 
prostatic  portion,  507 
spongy  part  of,  507 
structure  of,  509 


Uterus,  515 

»rl)or  vitic  of,  518 

arteries  of,  516 

cervix  of.  515 

glands  of,  520 

lymphatics  of,  516 

masculinus,  504 

nerves  of,  516 

OS  of,  515 

position  of,  465 

round  ligament  of,  414,  465 

structure  of,  516 

veins  of,  5 16 
Utricle  of  vestibule,  754 
Utriculus,  504 
Uvea,  728 
Uvula  of  bladder,  512 

cerebellum,  704 

palate,  232 
Uvula;  azygos,  235 


Vagina,  482,513 

arteries  of,  516,  528 

bulb  of,  483 

structure  of,  514 

venous  plexus  of,  513 
Vagus  nerve,  41,  159,  194,  684 
Vallecula  of  cerebellum,  704 

Sylvii,  669 
Vallum  of  tongue,  254 
Valsalva,  sinuses  of,  186,  210 
Valve,  coronary,  206 

Eustachian,  206 

Hasner,  269 

ilio-ciecal,  553 

Kerkring,  549 

Thebesius,  213 

Vieussens,  700 
Valves,  cardiac,  position  of,  181 

aortic,  213 

mitral,  212 

pulmonary,  208 

semilunar,  208 

tricuspid,  208 
Valvul,-e  conniventes,  549 
Varolii  pons,  667 
Vas  aberrans,  764 

deferens,  414,  491,  764 

spirale,  756 
Vastus  externus,  580 

intemus,  580 
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Veins : 

angular,  6i 
auricular,  124 
axillary,  305 
azygos,  left  upper,  192 

major,  191 

tninor,  191 
basilic,  313 

median,  313,  325 
basi-vertebral,  708 
brachial,  320 
brachio-cephalic,  182 
bronchial,  224 
capsular,  449,  528 
cardiac,  anterior,  213 

great,  213 

posterior,  213 
cava,  inferior,  205,  452 

superior,  184,  205 
cephalic,  298,  313 

median,  313,  325 
circumflex  iliac,  413 
coronary,  of  heart,  213 

of  stomach,  438 
dorsal  of  penis,  47S 
ilorsi-spinal,  708 
elbow,  in  front  of,  312 
epigastric,  412    . 
facial,  61,  III 
femoral,  572 
frontal,  27 
of  Galen,  37,  695 
gastric,  536 
hemorrhoidal,  442 
hepatic,  438,  527 
iliac,  common,  456 

external,  45S 

internal,  497 
inferior  cava,  452 
innominate,  1 82 
intercostal,  superior,  136,  189 
interlobular,  527 
intralobular,  527 
jugular  anterior,  84 

external,  82 

internal,  loi 

posterior  external,  Sj 
kidney,  of,  452,  544 
lumbar,  452 
i         mammary  internal,  171 
maxillary  internal,  150 
median,  325 

deep,  32-, 
meduUi-spinal,  709 


Veins: 

meningeal,  38 
meningo-rachidian,  708 
mesenteric  inferior,  442 

superior,  441 
nasal,  270 

oblique,  of  Marshall,  213 
occipital,  123 
ophthalmic,  77 
pharyngeal,  124 
phrenic,  449 
popliteal,  611,  622 
portal,  438 

profunda  feraoris,  584 
pudic,  external,  560 

internal,  497 
radial,  313,  325 
ranine,  122 
rectum,  489 
renal,  451,  543 
sacra  media,  452 
saphenous  external,  617 
internal,  560 
posterior,  617 
scalp  of,  28 
scapular  (msterior,  136 

supra,  136 
spermatic,  451,  765 
spinal  longitudinal  anterior,  70S 
posterior,  708 
posterior  external,  708 
splenic,  438,  536 
subclavian,  138 
sublobular,  527 
supra-orbital,  27 
renal,  449 
scapular,  136 
temporal,  141 

superficial,  27 
Thebesii,  206.  213 
thyroid  superior,  112 
tibial  posterior,  626 
tympanum  of,  747 
ulnar  anterior,  313,  325 
iwsterior,  313,  325 
umbilical,  217 
uterine,  516 
vaginal,  528 

of  liver,  52S 
vertebral,  135 
Velum  interposltum,  657,  695 
medullary  anterior,  700 
medullary  posterior,  700 
pendulum  palati,  232 
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Vense  vorticosae,  726 
Ventral  hernia,  420 
Ventricle  of  brain,  fifth,  691 
fourth,  701 
lateral,  688 
third,  696 
Ventricle  of  heart,  left,  211 
right,  207 

muscular  fibres  of,  215 
Ventricle  of  larynx,  247 
Ventricular  bands,  245 
Vermiform  process,  inferior,  704 

superior,  704 
Vertebral  aponeurosis,  271,  355 

artery,  134,  659 
Vincula  tendinum,  347 
Verumontanum,  504 
Vesico-prostatic  plexus,  486 

structure  of,  506 

vessels  of,  506 
Vestibule  of  ear,  747 

vagina,  480 
Vestigial  fold  of  pericardium,  181 
Vibrissa;,  269 
Vidian  artery,  149 

nerve,  259 


Vieossens,  valve  of,  700 
Villi,  549 

Vocal  cords,  inferior  or  true,  246 
superior  or  false,  246 
bands,  246 

W. 

Wharton's  duct,  154 
Willis,  circle  of,  657, 659 

cords  of,  35 
Winslow,  foramen  of,  432 

posterior  ligament  of,  643 
Wirsung,  canal  of,  443 
Wrisberg,  cartilages  of,  243 

ganglion  of,  202 

nerve  of,  300,  31 1 
Wrist-joint,  synovid  membranes  of,  393 

triangular  fibro-cartilage  of,  388 


Zinn,  ligament  of,  52 

zone  of,  737 
Zygomaticus  major,  48 

minor,  48 
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Urged.     Illustrated,     gvo.  Cloth,  4  50 
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College  of  Piiarm;it.y  ol  City  o(  New  York.   CVtavo.    50opa(e<. 

Ooth,  4  oa 

U.  S.  Pharmacopoeia,  1890,  7th  Revlaion. 
Cloth,  (tci.s  50;  Shccfi,  net,  T|oo.    (Add  «7cent9iflogobynian.> 

Sayre.     Organic   Materia  Medica    and   Pharmacocnoay. 

4'o  llliistrjiiionft.     Sr*  f^afe  o,  N^it^fr  tff^^df. 

Stewart's  Compend  of  Pharmacy.    Baied  up  n't 

Teki-booV  of  Pnamiiicy.    Fourth  Edition,  Revi*'-  >  e 

wiih  new  U  S   P.,  iK>o.    Cloih,  100,   Iniertcave-i  :  •  15 

Robinson.  Latin  Grammar  of  Pharmacy  and  Medicine. 
Hy  H  D.  Rnbimon,  rH.n,,  Professor  of  Ijitin  I-an^uase  and 
I.iter.»ture,  Univcr*ity  of  K.ins(u,  L.twrence.  Wuh  an  Intrffc- 
duction  by  L.  E.  Sayrc.  rH  c,  Professor  of  Pharmacy  in,  •nd 
Oean  of.  the  Uept.  of  PhArmacy,  Uitlveniiy  of  Kantju.  lanio. 
Second  Edition.  Cloth, s.od 

SKIN   DISEASES. 

Crocker.    Diaeases  ol  the  Skin,  tl.rr  I  (r-.cru.iM.r, 
DiagDokis.  and  T  rr.nmem,  with  S' 

l-niptinnRnf  Children       lly  \\.   Ra-t  y- 

ficUn  for  DlMiifr*  of  the  Sltin  in   '  „       _  ;  j 

Second  Kdliion.     Rcvitcd  and  EitUr^cd^  wiih  ya  W"wo«i-cut*. 

Cloth.  500 

Vm  Harlineen  00  Sldn  Diaeasea.  Third  Edition.  EnUrged 
•  nd  illustrated.     lamo.  /«  Fret*. 


,inry. 


JbA 


N 


STUDENTS'  TEXT.BOOKS  AND  MANUALS.        13 

SURGERY   AND    BANDAGING. 

Moullin'B  Surffcry,  by  Hamilton.  600  lUustraiioiu  (some 
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ftists  of  31   Pages  and   41    Illustrations.      Every   Bandai^e  of   any 

importance   is   figured.      This,  with    the  Section  on   Ligation  ot 

Arteries,  formit  an  ample  Text-hook  for  the  Surgical  Laboratory. 

Walaham.  Manual  of  Practical  Surgery.  Third  Edition. 
By  \Vm.  f.  Wal&ham.  m.o..  p  k  c.s.,  Asst.  Surg,  to,  and  Dem- 
ot  Practical  Surg,  in,  St.  Bartholomews  Hospital;  Surgeon  to 
Metropoliun  Free  nospttal,  London.  With  31(1  Engravings. 
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No.  5.  OBSTETRICS.  Illustrated.  Fifth  Edition.  By 
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unofficinal  remedies.  By  SAMt'BL  O.  L.  PorTHK,  m.a.,  m.d., 
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trated.  Fifth  Edition.  Including  Kractnres,  Wounds, 
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Uenionttrator  of  Surgery.  JeOTer^on  Medical  Cotl^e.  Revised 
and  Enlar;ged.     98  Formuiic  and  167  Illustrations. 
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and  Dental  Stodents.  Including  Urinary  Analysis  and  Medical 
Chemistry.  Ky  Hrnrv  LF.PmANN,  m.d.,  ProJ.  of  Chemistry  in 
Penn'a  College  of  Denul  Surgery,  PbiU.  Third  Edition,  Revued 
and  Rewritten,  with  Index. 
«No.  II.  PHARMACY.  Based  tipoo  "  Remington's  Text-lxtok 
of  Pharmacy.*'  By  F.  E  Stkwamt,  m.d.,  pm.c,  Qniz-Muier 
at  Philadelpnfa  College  of  Pharmacy.    Fourth  Edition,  Revised. 

No.  19.  VETERINARY  ANATOMY  AND  PHYSIOL- 
OGY. »9  Illustrations.  By  Wm.  K.  Bai.mkj,  m.d.,  Prof,  of 
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E34— Holden,    L. 

H726        Holden's   anatomy. 
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